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ABSTRACT 


The  major  objective  of  this  study  was  to  examine  the  monetary 
returns  on  investment  in  12  non-university  health  personnel  training 
programs  in  the  Province  of  Saskatchewan.  The  theory  of  human  capital 
provided  the  analytical  framework  for  the  study.  Accordingly,  the 
central  focus  of  the  study  was  on  the  relationship  between  the  monetary 
costs  and  monetary  benefits  of  training.  Costs  and  benefits  were 
estimated  from  both  the  perspective  of  the  individual  (private)  and  the 
perspective  of  society  (social).  The  analysis  was  conducted  using  cost 
and  earnings  data  for  1974,  1975  and  1976. 

Five  cost  components  were  considered  in  the  analysis:  (1)  edu¬ 
cational  institution  costs,  (2)  foregone  earnings  of  student,  (3)  govern¬ 
ment  subsidies  to  students,  (4)  student  educational  costs,  and  (5)  imputed 
costs  of  interest  on  the  physical  plant  and  of  property  tax  exemptions. 

All  five  cost  components  were  used  in  the  estimation  of  social  costs. 
Private  costs  consisted  of  foregone  earnings  and  student  educational 
costs. 

Monetary  benefits  were  estimated  by  deriving  the  lifetime  earnings 
differential  associated  with  training.  Since  the  large  majority  of 
students  in  the  programs  were  females,  only  the  earnings  of  females 
were  considered  in  the  analysis.  Three  earnings  profiles  were  used  to 
derive  earnings  differentials.  The  analysis  focused  primarily  on 
earnings  profile  A  which  assumed  full-time  employment  from  graduation  to 
retirement  at  age  65  and  earnings  profile  C  which  represented  real- 
world  average  earnings. 
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Monetary  returns  were  measured  in  terms  of  payback  periods,  net 
discounted  present  values,  benefit/cost  ratios  and  internal  rates  of 
return.  The  minimum  acceptable  rates  of  return  were  set  at  5  and  10  per 
cent  for  social  and  private  monetary  returns,  respectively. 

The  analysis  revealed  substantial  differences  in  the  monetary 
returns  among  the  12  training  programs.  Several  programs  actually 
yielded  negative  returns.  Differences  were  also  found  in  the  monetary 
returns  among  the  three  years  of  the  study.  The  analysis  also  revealed 
that  the  higher  labour  force  participation  rate  for  females  with  training 
tended  to  improve  the  monetary  returns  for  those  programs  which  yielded 
negative  returns  using  the  assumption  of  full-time  employment  for  both 
health  personnel  and  their  reference  group. 

A  major  conclusion  of  the  study  was  that  critical  differences  in 
social  and  private  monetary  returns  existed  among  the  programs.  Five 
programs  yielded  returns  above  the  minimum  acceptable  rate  of  return. 
Three  programs  consistently  yielded  monetary  returns  below  the  minimum 
acceptable  rate  of  return.  The  remaining  four  programs  yielded  incon¬ 
sistent  returns. 

The  findings  of  the  study  also  supported  several  conclusions  of 
relevance  to  the  human  capital  research  program,  including  the  strengths 
and  weaknesses  of  the  various  methods  of  measuring  monetary  returns. 

Implications  were  drawn  with  respect  to  the  administration  of 
non-university  health  personnel  training  in  the  Province  of  Saskatchewan 
and  the  human  capital  research  program.  Suggestions  for  further  research 
were  put  forth  concerning  the  theory  of  human  capital  and  further 
empirical  work  on  monetary  returns  to  training. 
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Chapter  1 


THE  NATURE  AND  PURPOSE  OF  THE  STUDY 

INTRODUCTION 

Resource  allocation  in  post-secondary  education  has  been 
a  matter  of  rising  concern  throughout  the  1970’ s.  At  the  beginning 
of  the  decade,  the  Economic  Council  of  Canada  (1971:223)  pointed 
out  that: 

Expenditures  on  education  have  reached  a  level  such  that 
continued  growth  at  the  rate  experienced  during  the  1960's  is 
no  longer  possible  or  appropriate,  particularly  in  the  light 
of  the  growing  volume  of  other  demands  on  our  limited  productive 
resources.  Consequently,  it  is  becoming  increasingly  important 
...  to  improve  the  efficiency  and  effectiveness  of  our  edu¬ 
cational  systems  and  to  seek  less  costly  alternative  approaches 
to  upgrading  the  educational  level  of  our  population  and  labour 
force. 

Pressures  for  a  closer  scrutiny  of  resource  allocation  inten¬ 
sified  during  the  decade.  Now,  in  the  latter  part  of  the  1970' s,  the 
Economic  Council  of  Canada  (1978:108)  states  "there  will  likely  have  to 
be  more  discriminating  funding  priorities  and  shifts  in  resource  allo¬ 
cation  among  programs  ..."  in  order  to  meet  the  emerging  educational 
needs  of  Canadians. 

Given  this  context,  an  analysis  of  the  investment  in  non¬ 
university  health  personnel  training  may  be  most  appropriate.  In 
Saskatchewan,  this  training  area  constituted  about  one-third  of  the 
operating  expenditure  of  the  Institutes  of  Applied  Arts  and  Sciences 
in  1976-77.  Moreover,  as  Statistics  Canada  (1978:23)  reports,  nearly 
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one  half  of  the  employed  human  resources  in  post-secondary  programs  in 
these  Institutes  were  in  health  personnel  training  programs. 

Investment  in  non-university  health  personnel  training  within 
post-secondary  educational  systems  increased  throughout  the  1960's  and 
early  1970' s.  The  allocation  of  ever-increasing  resources  to  this 
training  area  was  largely  attributable  to  the  rapid  growth  in  re¬ 
quirements  for  health  personnel  in  the  labour  force,  the  transfer  of  on- 
the-job  hospital  based  programs  to  educational  institutions,  and  to  the 
emergence  of  many  new  training  areas. 

The  tradition  of  growth  in  the  non-university  health  personnel 
training  area  coupled  with  the  intense  pressures  to  scrutinize  edu¬ 
cational  expenditures  more  carefully  suggests  much  controversy  for  the 
future.  Commenting  on  much  the  same  situation  in  the  United  States, 

Millett  (1978:7)  observes  "that  health  care  education  promises  to  be  a 
battleground  throughout  the  1980' s." 

Therefore,  the  availability  of  information  on  the  magnitude  of 
the  investment  in  non-university  health  personnel  training  and  on  the 
monetary  returns  from  this  investment  appears  to  be  both  timely  and 
appropriate.  The  present  study  examines  these  aspects  by  focusing  on 
the  monetary  costs  and  monetary  benefits  associated  with  health  personnel 
training  in  the  Province  of  Saskatchewan. 

The  present  study  may  be  useful  for  both  educational  policy¬ 
making  and  career  counseling.  The  results  should  provide  policymakers 
with  indicators  as  to  the  efficiency  of  resource  allocation  to  health 
personnel  training.  The  study  may  be  useful  to  prospective  students  as 
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monetary  returns  are  influential,  among  many  other  factors,  in  making 
career  decisions.  In  essence,  an  analysis  of  investment  in  education 
has  widespread  importance.  Kerr  (1975:xv)  makes  this  point  when  he 
states : 

From  the  private  citizen  who  must  decide  how  much  to  invest  in 
higher  education,  to  the  government  official  who  is  charged  with 
the  planning  and  implementation  of  public  policy,  most  of  us  are 
faced  at  one  time  or  another  with  investment  decisions  regarding 
education. 


THE  PROBLEM 

The  major  objective  of  this  study  was  to  examine  the  monetary 
returns  on  investment  in  non-university  health  personnel  training  in  the 
Province  of  Saskatchewan.  The  theory  of  human  capital  provided  the 
analytical  framework  for  the  study.  According  to  this  theory,  expendi¬ 
tures  on  training  represent  a  form  of  investment  since  training  leads  to 
higher  future  earnings.  Thus  the  central  focus  of  the  study  was  on  the 
relationship  between  the  monetary  costs  and  monetary  benefits  of  training. 
A  total  of  12  non-university  health  personnel  training  programs  were 
included  in  the  study. 

Monetary  costs  and  benefits  were  estimated  from  both  the  per¬ 
spective  of  the  individual  (private)  and  from  the  perspective  of  society 
(social).  The  analysis  was  conducted  using  cost  and  earnings  data  for 
1974,  1975  and  1976. 

Since  the  large  majority  of  students  in  the  training  programs 
were  females,  the  monetary  returns  to  males  were  not  considered  in  the 
study.  Much  attention  was  directed  towards  an  analysis  of  the  earnings 
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and  labour  force  activity  patterns  of  females.  Three  earnings  profiles 
were  used  in  the  estimation  of  monetary  returns.  Earnings  profile  A 
assumed  full-time  employment  from  the  time  of  graduation  until  re¬ 
tirement  at  age  65.  Earnings  profile  B  included  adjustments  for  the 
probability  of  survival  and  employment.  Earnings  profile  C  was  designed 
to  reflect  real-world  average  earnings  by  incorporating  five  adjustments 
for  labour  force  activity. 

Research  Questions 

The  examination  of  monetary  returns  on  investment  in  health 
personnel  training  involved  three  major  research  questions: 

1.  What  were  the  monetary  costs  of  training  for  each  of  the  12 
health  personnel  training  programs  in  1974,  1975  and  1976? 

2.  What  were  the  monetary  benefits,  in  the  form  of  earnings 
differentials,  for  each  of  the  12  health  personnel  training  programs 
using  earnings  data  for  1974,  1975  and  1976? 

3.  What  were  the  relationships  between  monetary  benefits  and 
monetary  costs,  measured  in  terms  of  payback  periods,  net  discounted 
present  values,  benefit/cost  ratios  and  internal  rates  of  return? 

Sub-Problems 

More  specifically,  the  following  sub-problems  were  addressed  in 
this  study: 

1.  What  were  the  total  social  costs? 

2.  What  was  the  distribution  of  social  costs  by  cost  component 

3.  What  were  the  per  student  social  costs? 

4.  What  were  the  per  graduate  social  costs? 
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.  What  were  the  private  costs  to  self-supporting  students? 

6.  What  were  the  private  costs  to  bursary  recipients? 

7.  What  were  the  private  costs  to  allowance  recipients? 

8.  What  were  the  social  lifetime  earnings  differentials  using 

earnings  profile  A,  B  and  C? 

9.  What  were  the  private  lifetime  earnings  differentials  for 
self-supporting  students,  bursary  recipients  and  allowance  recipients 
using  earnings  profiles  A,  B  and  C? 

10.  What  were  the  payback  periods,  net  discounted  present  value 
benefit/cost  ratios  and  internal  rates  of  return  from  the  social  and 
private  perspectives? 

11.  How  did  the  social  and  private  monetary  returns  compare 
among  the  programs  and  years  under  review? 

12.  What  were  the  differences  in  social  and  private  monetary 
returns  using  the  three  earnings  profiles? 

13.  What  were  the  differences  in  private  monetary  returns  among 
self-supporting  students,  bursary  recipients  and  allowance  recipients? 

14.  How  did  the  internal  rates  of  return  in  this  study  compare 
with  the  findings  of  other  similar  studies? 

Sub-problems  1  to  10  were  addressed  for  each  training  program 
in  each  year  of  the  study. 


DEFINITION  OF  TERMS 

The  following  presents  definitions  for  several  key  terms  which 
are  used  in  this  study.  Other  terms  are  defined  as  they  are  introduced 
in  the  methodology  chapters. 
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Monetary  returns  refer  to  monetary  benefits  as  compared  to 
monetary  costs.  Monetary  returns  were  expressed  either  in  dollars 
(benefits  minus  costs)  or  in  terms  of  a  measure  of  the  relationship 
between  the  benefits  and  costs.  The  four  measures  of  monetary  returns 
used  in  this  study  were  payback  period,  net  discounted  present  value, 
benefit/cost  ratio  and  internal  rate  of  return. 

Social  costs  consisted  of:  (1)  net  educational  institution 
costs,  (2)  net  foregone  earnings  of  students,  (3)  student  educational 
costs,  (4)  government  subsidies  to  students,  and  (5)  imputed  costs 
pertaining  to  interest  charges  on  the  physical  plant  and  to  property  tax 
exemptions. 

Private  costs  consisted  of:  (1)  net  foregone  earnings  after 
tax,  and  (2)  student  educational  costs.  Private  costs  were  computed 
separately  for  self-supporting  students,  bursary  recipients  and  allowance 
recipients. 

Self-supporting  students.  This  term  was  used  to  refer  to  students 
who  did  not  receive  a  Saskatchewan  Student  Bursary  or  a  Canada  Manpower 
training  allowance. 

Bursary  recipients  were  those  students  who  received  a  Saskatchewan 
Student  Bursary. 

Allowance  recipients  were  those  students  who  received  a  training 
allowance  from  the  Department  of  Manpower  and  Immigration  (referred  to 
herein  as  Canada  Manpower). 

Reference  group.  This  term  was  used  to  refer  to  the  particular 
subset  of  persons  from  the  Saskatchewan  labour  force  who  had  the  same 
educational  level  and  who  were  of  the  same  age  and  sex  as  persons  entering 
a  given  health  personnel  training  program.  The  earnings  of  the  reference 
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group  were  used  to  estimate  foregone  earnings  of  students  and  to  calcu¬ 
late  the  earnings  differentials  for  health  personnel. 

Primary  reference  group.  This  term  was  used  to  refer  to  the 
most  relevant  reference  group  for  each  training  program.  The  grade  12 
reference  group  was  the  primary  reference  group  for  all  programs  except 
operating  room  nursing.  The  registered  nurse  reference  group  was  the 
primary  reference  group  for  operating  room  nursing. 

Grade  12  reference  group.  This  term  was  used  to  refer  to 
Saskatchewan  females  with  a  grade  12  level  of  education  who  worked  on  a 
full-time,  full-year  basis  as  wage  earners.  The  "grade  12  level"  was 
defined  in  the  various  source  documents  to  include  persons  who  had 
attended  or  completed  grade  12  or  13. 

Grade  11  reference  group.  This  term  was  used  to  refer  to  the 
Saskatchewan  females  with  a  grade  11  level  of  education  who  worked  on  a 
full-time,  full-year  basis  as  wage  earners.  The  "grade  11  level"  was 
defined  in  the  various  source  documents  to  include  persons  who  had 
attended  or  completed  grade  11.  This  reference  group  was  used  to 
conduct  special  analyses  for  the  nursing  assistant  and  dental  assistant 
programs  as  the  formal  entrance  requirement  to  these  programs  was  grade 
11.  In  practice  the  vast  majority  of  enrollees  had  completed  grade  12. 

Registered  nurse  reference  group.  This  term  was  used  to  refer 
to  Saskatchewan  registered  nurses  who  worked  on  a  full-time  basis  in 
general  duty  positions. 

Earnings  differential.  This  term  was  used  to  refer  to  the  differ¬ 
ence  in  earnings  between  health  personnel  and  their  reference  group 
after  considering  the  costs  of  training.  Differentials  used  in  the 
social  calculations  were  based  on  before-tax  earnings,  whereas  differ¬ 
entials  used  in  the  private  calculations  were  based  on  after-tax  earnings. 
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Payback  period.  The  payback  period  refers  to  the  number  of 

years  required  to  recover  an  initial  cash  outlay  at  a  zero  per  cent 

discount  rate. 

Discount  rate.  The  discount  rate  is  the  rate  by  which  a  sum  of 

money  to  be  received  in  the  future  must  be  reduced  in  order  to  reflect 

the  "time-value"  of  money. 

Net  discounted  present  value.  The  net  discounted  present  value 
refers  to  the  value  in  current  dollars  of  a  sum  of  money  receivable  in 
the  future  when  discounted  at  a  selected  rate. 

Benefit/cost  ratio.  The  benefit/cost  ratio  refers  to  the  present 
value  of  the  future  net  cash  flow  over  the  initial  cash  outlay.  This  is 
also  known  as  the  profitability  index. 

Internal  rate  of  return.  The  internal  rate  of  return  is  the 
derived  rate  which  equates  the  present  value  of  the  expected  cash  outflows 
with  the  present  value  of  the  expected  cash  inflows. 

SCOPE  OF  THE  STUDY 

A  total  of  12  non-university  health  personnel  training  programs 
were  included  in  the  study.  The  following  section  presents  a  brief 
description  of  the  educational  institutions  and  programs  involved. 

Institutions  Involved 

The  non-university  health  personnel  training  programs  were 
offered  by  the  Kelsey  Institute  of  Applied  Arts  and  Sciences,  Saskatoon 
and  the  Wascana  Institute  of  Applied  Arts  and  Sciences,  Regina  (referred 
to  herein  as  Kelsey  and  Wascana,  respectively).  The  diploma  nursing, 
nursing  assistant  and  dental  assistant  programs  were  offered  at  each 
Institute.  The  remaining  programs  were  offered  in  either  Kelsey  or 
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The  Institutes  of  Applied  Arts  and  Sciences  were  directly  admin¬ 
istered  by  the  Government  of  Saskatchewan.  The  main  administrative 
responsibility  rested  with  the  Department  of  Continuing  Education. 

Programs  Involved 

A  brief  overview  of  each  of  the  12  health  personnel  training 
programs  included  in  this  study  is  presented  below.  Additional  de¬ 
scriptive  material  on  each  program  is  presented  in  Appendix  C. 

Enrolment  and  graduation  statistics  are  included  in  Appendix  D. 

Working  Title  of 


Program 

Institute 

Length 

Graduate 

1.  Diploma  Nursing 

Kelsey 

2  years 

Registered  Nurse 

2.  Diploma  Nursing 

Wascana 

2  years 

Registered  Nurse 

3.  Psychiatric  Nursing 

Wascana 

2  years 

Registered  Psychiatric 
Nurse 

4.  Dental  Nursing 

Wascana 

2  years 

Dental  Nurse 

5.  Health  Record 

Administrator 

Wascana 

2  years 

i 

Health  Record  Admin¬ 
istrator 

6.  Nursing  Assistant 

Kelsey 

1  year 

Certified  Nursing 
Assistant 

7.  Nursing  Assistant 

Wascana 

1  year 

Certified  Nursing 
Assistant 

8.  Dental  Assistant 

Kelsey 

1  year 

Certified  Dental 
Assistant 

9.  Dental  Assistant 

Wascana 

1  year 

Certified  Dental 
Assistant 

10.  Medical  Laboratory 
Technology 

Kelsey 

1  year 

Medical  Laboratory 
Technologist 

11.  Combined  Technician 

Kelsey 

1  year 

Certified  Combined 
Technician 

12.  Operating  Room 

Nursing 

Wascana 

1  semester 

Operating  Room  Nurse 
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OVERVIEW  OF  THE  RESEARCH  DESIGN 

While  the  research  design  is  fully  described  in  chapters  3  and 
4,  a  brief  synopsis  is  appropriate  here  in  explaining  the  nature  of  the 
study. 

Basic  Methodology 

This  study  used  the  basic  benefit-cost  methodology  which  has 
been  adopted  in  many  human  capital  studies  to  date.  Bowman  (1969:649- 
650)  describes  the  skeleton  of  this  methodology  as  having  two  parts: 

(1)  the  comparison  of  expected  life-income  streams  in  pursuing  one 
course  (e.g.  a  higher  level  of  education)  with  the  stream  expected  from 
an  alternate  course  (e.g.  not  pursuing  a  higher  level  of  education),  and 

(2)  a  procedure  for  adjusting  the  timing  of  income  so  that  streams  with 
different  "shapes”  over  time  can  be  compared.  In  the  application  of 
this  methodology  to  formal  training,  the  first  part  of  the  income  stream 
is  negative  to  account  for  foregone  earnings  and  direct  outlays  on 
educational  expenses. 

While  more  complex  models  have  emerged  to  assess  the  benefit- 
cost  relationship,  particularly  linear  programming  models,  the  superior¬ 
ity  of  such  models  is  dependent  upon  the  availability  of  quantitative 
data.  But,  as  Bowen  (1977:24)  observes,  "we  are  a  long  way  from  having 
adequate  quantitative  data  .  .  ."in  education.  The  use  of  a  simpler 
methodology,  therefore,  is  supported  on  practical  grounds.  Moreover, 
Bowman  (1969:660)  argues  that  the  simpler  form  of  benefit-cost  analysis 
can  tell  as  much  as  the  more  elaborate  procedures  when  only  a  part  of 
the  educational  system  is  being  examined. 
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Restricted  View  of  Training 

The  benefit-cost  methodology  adopted  in  this  study  focused  on 
the  monetary  benefits  of  training,  in  the  form  of  lifetime  earnings 
differentials,  and  the  monetary  costs  of  training.  Costs  and  benefits 
were  estimated  from  the  social  and  private  standpoints.  While  the  idea 
of  training  as  an  investment  is  well  grounded  in  the  theory  of  human 
capital,  an  investment  orientation  is  clearly  a  restricted  view  of 
training.  This  orientation  does  not  take  into  account  the  many  types  of 
benefits  apart  from  the  earnings  differentials  associated  with  training. 
Nevertheless,  as  is  further  discussed  in  chapter  2,  an  investment 
analysis  of  training  does  permit  the  quantification  of  one  of  the  multiple 
effects  of  training. 


IMPORTANCE  OF  THE  STUDY 

The  importance  of  the  study  lies  in  its  contribution  to  the 
empirical  literature  pertaining  to  the  theory  of  human  capital  and  in 
its  relevance  to  educational  planning  and  policymaking. 

Importance  to  Human  Capital  Literature 

The  literature  relative  to  the  theory  of  human  capital  includes 
many  identified  research  needs  which  are  reviewed  in  chapter  2.  A  brief 
review  of  four  research  needs  relevant  to  this  study  is  appropriate  at 
this  point. 

First,  there  is  support  in  the  literature  for  human  capital 
studies  on  the  basis  of  specific  fields  of  study  and  occupational  training 
areas.  Much  of  the  empirical  data  presently  available  provide  rates  of 
return  on  a  highly  aggregated  basis  such  as  by  broad  educational  level 
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(e.g.  elementary,  secondary,  undergraduate  and  graduate).  Aggregate 
results,  however,  have  been  found  to  obscure  differences  which  are 
relevant  from  both  theoretical  and  practical  standpoints.  The  present 
study  should  add  to  the  existing  body  of  knowledge  by  providing  a  dis¬ 
aggregation  in  terms  of  twelve  specific  health  training  programs. 

Second,  the  need  for  improved  cost  data  in  human  capital  studies 
has  been  identified.  The  present  study  may  make  a  contribution  in  this 
area  since  a  program  cost  analysis  was  part  of  the  research  design. 

Third,  the  literature  suggests  there  is  a  need  to  monitor  rates 
of  return  on  investment  in  human  capital  over  time.  This  consideration 
becomes  particularly  important  in  the  health  personnel  training  area 
given  the  rapid  expansion  in  the  past  decade.  While  the  present  study 
does  not  really  provide  longitudinal  results,  the  three  year  perspective 
should  provide  a  clearer  understanding  of  the  sensitivity  of  rates  of 
return  to  changing  circumstances.  The  study  may  provide  useful  baseline 
data  for  future  comparisons  since  no  other  study  to  date  appears  to  have 
estimated  the  rates  of  return  to  non-university  health  personnel  training 
in  Canada. 

Fourth,  there  is  support  for  greater  attention  to  educational 
investment  in  females.  The  present  study  should  make  a  contribution  to 
the  empirical  literature  because  the  large  majority  of  students  in  the 
training  programs  were  females.  Moreover,  monetary  returns  to  training 
were  estimated  using  real-world  labour  force  activity  patterns  for 


females. 
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Importance  to  Educational  Planning  and  Policymaking 

Educational  planning  relative  to  health  personnel  training  in 
Canada  has  been  largely  dominated  by  the  manpower  requirements  approach. 

The  orientation  is  evident  in  the  numerous  manpower  oriented  conferences 
(e.g.  the  two  national  health  manpower  conferences  between  1969  and 
1972),  the  establishment  of  a  Federal-Provincial  Advisory  Committee  on 
Health  Manpower,  and  the  establishment  of  interdepartmental  health 
manpower  committees  in  various  provinces  in  the  past  decade. 

However,  as  noted  later  in  the  review  of  literature,  the  manpower 
requirements  approach  is  only  one  approach  to  educational  planning. 

While  being  the  most  popular  approach,  the  manpower  requirements  approach 
has  received  much  criticism  because  of  its  failure  to  give  sufficient 
attention  to  the  costs  of  manpower  development.  Given  the  existing 
pressures  to  scrutinize  the  allocation  of  resources  more  carefully 
within  post-secondary  systems,  an  investment  analysis  of  training  may 
provide  a  useful  complement  to  the  manpower  orientation.  The  results  of 
the  present  study  may  place  educational  policymakers  in  a  more  informed 
position  to  make  resource  allocation  decisions. 

Since  both  costs  and  monetary  returns  continue  to  be  factors, 
among  many  others,  affecting  career  decisions,  the  present  study  may 
also  provide  useful  career  counseling  information  and,  thereby,  foster 
more  informed  career  decisions  on  the  part  of  individuals. 
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DELIMITATIONS  OF  THE  STUDY 


This  study  was  delimited  to: 

1.  Twelve  non-university  health  personnel  training  programs  in 
the  Province  of  Saskatchewan. 

2.  Three  years:  1974,  1975  and  1976. 

3.  The  monetary  costs  and  monetary  benefits  associated  with 
health  personnel  training. 

4.  The  female  participants  in  health  personnel  training  programs. 

5.  Five  cost  components:  (1)  educational  institution  costs, 

(2)  foregone  earnings  of  students,  (3)  government  subsidies  to  students, 
(4)  student  educational  costs,  and  (5)  the  imputed  costs  relative  to 
interest  on  physical  plant  and  property  tax  exemptions.  Other  costs, 
such  as  the  costs  borne  by  health  care  agencies  in  the  provision  of 
practicum  experiences  to  students,  were  excluded  from  the  study. 

6.  The  regular  earnings  of  non-supervisory  health  personnel. 
Monetary  benefits  in  the  form  of  overtime  pay  and  fringe  benefits  were 
excluded. 


ASSUMPTIONS 

This  study  rests  on  several  assumptions  relative  to  the  theo¬ 
retical  framework,  the  data,  and  the  estimation  procedures.  While  the 
assumptions  pertaining  to  the  data  and  the  estimation  procedures  are 
more  thoroughly  discussed  in  the  chapters  on  methodology,  the  more 
important  assumptions  in  this  respect  as  well  as  the  assumptions  regarding 
the  theoretical  framework  are  summarized  below.  In  particular, 
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it  was  assumed  that: 

1.  Investment  in  human  capital  formation  was  conceptually 
similar  to  investment  in  physical  capital  formation. 

2.  Health  personnel  training  was  a  form  of  investment  in  human 
capital  formation. 

3.  At  least  77  per  cent  of  the  earnings  differential  between 
persons  of  differing  educational  levels  could  be  attributed  to  the 
effects  of  higher  education. 

4.  Earnings  differentials  between  persons  of  differing  educa¬ 
tional  levels  approximates  the  difference  in  worker  productivity. 

5.  The  use  of  salary  scales  in  conjunction  with  labour  force 
activity  patterns  reflected  the  actual  average  earnings  of  health  person¬ 
nel. 


LIMITATIONS  OF  THE  STUDY 

The  limitations  of  the  study  are  thoroughly  discussed  in  the 
chapters  on  methodology.  However,  the  more  important  limitations  can  be 
summarized  as  follows: 

1.  The  reporting  years  among  the  many  data  sources  were  not 
perfectly  consistent. 

2.  A  modified  costing  methodology  for  certain  cost  components 
for  the  health  sciences  and  dental  divisions  of  Wascana  Institute  had  to 
be  adopted  because  of  particular  circumstances. 

3.  The  income  tax  adjustment  approach  was  not  sensitive  to 
changing  tax  rates  between  earnings  profiles.  In  fact,  the  amount  of 
tax  under  earnings  profile  B  and  C  was  simply  a  proportional  reduction 
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from  earnings  profile  A;  the  proportion  being  determined  by  relative 
gross  earnings. 

4.  Labour  force  activity  data  disaggregated  for  the  health 
personnel  groups  included  in  the  study  were  not  available. 

ORGANIZATION  OF  THE  STUDY 

This  chapter  has  presented  an  introduction  to  the  study.  The 
remainder  of  the  thesis  is  organized  as  follows: 

Chapter  2  provides  the  analytical  framework  and  review  of  related 
literature. 

Chapter  3  describes  the  methodology  used  to  estimate  costs. 

Chapter  4  describes  the  methodology  used  to  construct  earnings 
profiles  and  to  measure  returns  on  investment  in  health  personnel 
training . 

Chapter  5  presents  the  findings  of  the  study  with  respect  to  the 
costs  of  health  personnel  training. 

Chapter  6  reports  the  findings  of  the  study  concerning  the 
earnings  profiles  for  health  personnel  and  their  reference  groups. 

Chapter  7  presents  the  social  monetary  returns  to  health  person¬ 
nel  training. 

Chapter  8  presents  the  private  monetary  returns  to  health  person¬ 
nel  training. 

Chapter  9  provides  the  summary,  conclusions,  implications  and 
suggestions  for  further  research. 
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Chapter  2 


THE  ANALYTICAL  FRAMEWORK  AND 
REVIEW  OF  RELATED  LITERATURE 

The  theory  of  human  capital  provided  the  analytical  framework 
for  this  study.  This  chapter  presents  a  selected  review  of  the  liter¬ 
ature  pertaining  to  (1)  the  nature  of  the  theory,  (2)  the  analytical 
framework  provided  by  the  theory,  (3)  the  theory's  relevance  to  edu¬ 
cational  planning,  and  (4)  empirical  results  and  research  needs  relative 
to  the  theory  of  human  capital. 

THEORY  OF  HUMAN  CAPITAL 

While  the  origins  of  the  theory  of  human  capital  can  be  traced 
back  to  Adam  Smith  and  other  classical  economists,  Blaug  (1976:827) 
contends  that  the  "birth"  of  human  capital  theory  was  announced  in  1960 
by  Theodore  Schultz.  Schultz  (1960:571)  put  forth  his  central  argu¬ 
ment  as  follows: 

I  propose  to  treat  education  as  an  investment  in  man  and  to  treat 
its  consequences  as  a  form  of  capital.  Since  education  becomes  part 
of  the  person  receiving  it,  I  shall  refer  to  it  as  human  capital . 
Since  it  becomes  an  integral  part  of  the  person,  it  cannot  be  bought 
or  sold  or  treated  as  property  under  our  institutions.  Neverthe¬ 
less,  it  is  a  form  of  capital  if  it  renders  a  productive  service  of 
value  to  the  economy. 

Nature  of  the  Theory 

Blaug  (1976:829)  argues  that  the  so-called  theory  of  human 
capital  is  a  perfect  example  of  a  "research  program"  in  that  it  cannot 
be  reduced  to  one,  single  theory.  The  "hard-core"  of  the  human  capital 
research  program,  according  to  Blaug  (1976:829),  is  "the  idea  that 
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people  spend  on  themselves  in  diverse  ways,  not  for  the  sake  of  present 
enjoyments,  but  for  the  sake  of  future  pecuniary  and  non-pecuniary 
returns. ” 

Sahota  (1978:11)  observes  that  the  theory  of  human  capital  has 
grown  into  a  "colossus,"  providing  a  framework  for  analysis  in  many 
branches  of  economics.  However,  he  also  notes  that  two  complementary 
fronts  were  evident  in  the  research  from  the  beginning.  The  first,  led 
by  Schultz,  Denison  and  Griliches,  used  human  capital  theory  to  analyze 
the  sources  of  productivity  and  economic  growth.  The  second  front,  led 
by  Becker  and  Mincer  among  others,  focused  on  the  general  theory  of 
human  capital  and  the  earnings  distribution  theory  of  human  capital. 

The  significance  of  the  theory  of  human  capital  within  economic 

thought  is  well  documented.  Bowman  (1966:103)  claims  that  the  emergence 

of  this  concept  represented  somewhat  of  a  "revolution  in  economic  thought. 

Similarly,  Sahota  (1978:12)  remarks: 

The  potentialities  of  this  generalization  turned  out  to  be  so  vast 
that  among  the  developments  in  economic  thought  of  the  past  two 
decades  that  satisfy  the  criteria  of  Johnsonian  intellectual  revolu¬ 
tions  .  .  . ,  or  Kuhnian  "paradigms"  .  .  . ,  or  Lakatosian  "scientific 
research  programmes"  •  .  . ,  human  capital  theory  perhaps  dwarfs  all 
others • 

The  human  capital  research  program  has  spawned  theoretical  for¬ 
mulations  in  many  fields  including  education,  health,  job-search  migration 
and  income  distribution.  Sahota  (1978:11)  observes  that  in  the  1960's 
the  focus  was  on  human  investment  and  growth,  but  in  the  1970 's  "the 
income  distribution  front  of  human-capital  theory  is  riding  the  crest  of 
the  wave."  This  latter  orientation  is  evident  in  the  work  of  Mincer  and 
Polachek  (1978),  Sandell  and  Shapiro  (1978)  and  Hirsch  (1978)  among  others 


The  analytical  framework  for  the  present  study  is  derived  from 
the  general  theory  of  human  capital  as  applied  to  education.  Accord- 
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ingly*  the  focus  of  the  literature  review  is  on  this  particular  dimen¬ 
sion.  The  importance  of  this  dimension  is  underscored  by  Sahota 
(1978:12)  when  he  observes  that  among  the  numerous  dimensions  of  re¬ 
search,  education  has  emerged  to  be  the  key  to  other  forms  of  human 
investment.  Specifically,  he  argues  that: 

The  hard  core  of  the  'hard  core'  of  human  capital  theory  has  turned 
out  to  be  education,  even  though  other  components  .  .  .  also  remain 
important  •  •  •  •  Indeed  human  capital  theory  is  often  used  synon¬ 
ymously  with  its  hard  core,  the  theory  of  educational  investment. 


Fundamental  Issues 

Despite  the  importance  of  human  capital  theory  within  economic 
thought,  much  controversy  continues  to  surround  the  theory.  Two  funda¬ 
mental  issues  are  at  the  heart  of  most  criticisms.  The  first  issue 
concerns  the  extent  of  similarity  between  human  and  physical  capital. 
Bowman  (1966:104)  argues  that  Irving  Fisher’s  generalized  definition  of 
capital,  put  forth  in  his  1906  book,  opened  the  possibility  of  regarding 
investment  in  man  as  a  form  of  capital.  She  interprets  Fisher’s  defini¬ 
tion  as  follows: 

Capital  is  something  (a  stock)  that  yields  a  flow  of  services  over 
time.  Whether  the  physical  entity  in  which  the  capital  stock  is 
embodied  can  be  bought  or  sold  is  .  .  .  not  a  defining  criterion. 

Schultz  (1971:48)  reaffirmed  his  rationale  for  regarding  investment  in 

man  as  a  form  of  capital  when  he  stated: 

The  distinctive  mark  of  human  capital  is  that  it  is  a  part  of  man. 

It  is  human  because  it  is  embodied  in  man,  and  it  is  capital  because 
it  is  a  source  of  future  satisfactions,  or  of  future  earnings,  or  of 
both  ....  It  can,  of  course,  be  acquired  not  as  an  asset  that  is 
purchased  on  a  market  but  by  means  of  investing  in  oneself. 

Shaffer  (1961:46),  among  others,  argues  that  investment  in  man 
is  essentially  different  than  investment  in  non-human  capital.  He 
maintains  that  expenditure  on  the  improvement  of  man  is  seldom  under¬ 
taken  solely  because  of  future  monetary  expectations.  Moreover,  he 
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claims  that  even  when  expenditure  is  made  for  such  purposes  "it  is 
rarely  if  ever  'rational'  investment  based  on  a  careful  comparison  of 
alternate  investment  opportunities." 

The  second  fundamental  issue  concerning  the  theory  of  human 
capital  is  the  matter  of  investment  versus  consumption.  Whereas  invest¬ 
ment  entails  the  use  of  resources  in  anticipation  of  future  satisfac¬ 
tions,  consumption  entails  the  use  of  resources  for  immediate  satisfac¬ 
tions.  The  central  debate  is  whether  education  is  an  end  in  itself  or  a 
means  to  an  end.  Only  the  latter  would  designate  education  as  a  form  of 
investment. 

Vaizey  (1972:66)  maintains  that  the  consumption  and  investment 
aspects  of  education  are  inseparable  and,  therefore,  the  measurement  of 
the  investment  aspect  alone  produces  estimates  with  a  wide  range  of 
inaccuracy.  Moreover,  he  argues  that  the  motives  of  persons  to  pursue 
education  cannot  be  explained  by  economic  factors  alone.  However, 

Blaug  (1970:20)  has  strengthened  the  case  for  regarding  education  as  an 
investment  by  arguing  that : 

A  large  part  of  what  is  usually  thought  of  as  the  consumption  com¬ 
ponent  of  education  is  in  fact  forward-looking,  involving  the  antic¬ 
ipated  consumption  of  the  services  of  a  desirable  consumer  good; 
motivated  as  it  is  by  utilities  that  accrue  in  the  future,  it  is 
more  akin  to  investment  than  to  consumption. 

Despite  the  existence  of  the  consumption  versus  investment  debate  since 
the  emergence  of  the  theory  of  human  capital,  Alexander  (1976:437)  con¬ 
tends  that  the  issue  is  still  far  from  being  resolved. 

In  view  of  the  two  fundamental  issues  pertaining  to  the  theory 
of  human  capital,  a  critical  caveat  must  accompany  the  analysis  of 
education  as  an  investment.  The  caveat  is  that  such  an  analysis 
provides  a  restricted  view  of  education.  Therefore,  decision  making 
pertaining  to  education  should  not  be  based  solely  on  the  results  of 
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investment  analyses.  But  the  investment  perspective  provided  by  the 
theory  of  human  capital  does  not  deny  that  education  has  objectives  and 
benefits  other  than  those  which  can  be  expressed  in  monetary  terms.  The 
central  argument  supporting  an  investment  perspective,  as  summed  up  by 
Psacharopoulos  (1973:17),  is  "that  by  treating  education  as  a  form  of 
investment  we  can  quantify  at  least  one  of  its  multiple  effects." 

THE  ANALYTICAL  FRAMEWORK  PROVIDED  BY  THE 
THEORY  OF  HUMAN  CAPITAL 

The  theory  of  human  capital  provides  a  particular  framework  for 

the  analysis  of  education.  Bowman  (1966:103)  states: 

In  an  investment  orientation  to  education  we  are  concerned  above  all 
with  the  relations  between  the  resources  utilized  to  form  human 
competencies  (resource  costs  of  education  .  .  .)  and  the  increments 
to  productivity  that  result. 

Bowman  goes  on  to  state  that  an  investment  orientation  entails  cost- 
benefit  assessments  whether  these  be  from  the  standpoint  of  an  individ¬ 
ual,  a  government,  or  society  as  a  whole.  These  cost-benefit  assess¬ 
ments  can  take  a  number  of  forms;  although  ultimately  each  is  concerned 
with  what  might  be  broadly  labelled  the  return  on  investment.  In  the 
present  study  four  methods  were  used  to  measure  the  return  on  invest¬ 
ment:  (1)  the  payback  period,  (2)  the  net  discounted  present  value,  (3) 

the  benefit/cost  ratio,  and  (4)  the  internal  rate  of  return.  The  per- 
pectives  of  both  the  individual  (private)  and  society  (social)  were 
included  in  the  analysis. 

Costs  of  Education 

Woodhall  (1970:15)  argues  that  the  measurement  of  the  costs  of 
education  for  the  purposes  of  cost-benefit  analysis  involves  more  than 
the  calculation  of  money  expenditures.  Instead,  the  measurement  must 
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involve  the  total  cost  of  investment  in  terms  of  alternative  opport¬ 
unities  foregone,  either  by  society  as  a  whole  or  by  the  private  in¬ 
dividual.  Both  social  and  private  costs  can  be  categorized  as  to  those 
which  require  a  direct  outlay  of  funds  and  those  which  are  indirect  in 
nature. 

Direct  costs.  The  direct  costs  to  students,  what  can  be  la¬ 
belled  the  direct  private  costs,  are  the  easiest  to  identify.  They 
include  tuition  and  other  fees,  supplies  and  books  (Cohn,  1972:70; 
Stager,  1968:16). 

Direct  costs  are  much  higher  from  the  social  standpoint. 

Woodhall  (1972:15)  contends  that  the  total  resource  cost  is  the  rele¬ 
vant  cost  concept  from  the  social  standpoint.  Direct  social  costs 
include,  as  Cohn  (1972:79)  observes,  instructional  costs,  maintenance 
costs  on  the  physical  plant,  and  subsidies  provided  to  students.  Hallak 
(1969:29)  refers  to  the  latter  as  the  cost  of  encouraging  school  attend¬ 
ance.  This  can  take  a  number  of  forms  including  bursaries  and  special 
allowances  provided  to  students. 

Indirect  costs.  There  is  now  general  recognition  that  indirect 
costs  represent  the  largest  part  of  the  total  resource  costs  at  the 
post-secondary  level.  Moreover,  foregone  earnings  of  students  are  the 
single  largest  indirect  cost.  Schultz's  (1960:577)  pioneering  work  in 
this  area  revealed  that  foregone  earnings  accounted  for  about  60  per 
cent  of  the  total  resource  costs  of  college  education  in  the  1950's. 
Blaug  (1970:49)  notes  that  the  proportion  would  have  been  75  per  cent  if 
viewed  from  the  private  standpoint.  The  Government  of  Canada  (1976:11) 
has  indicated  that  foregone  earnings  account  for  between  one  half  and 
two  thirds  of  total  resource  costs  of  university  education  in  Canada. 
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Stager  (1968:17)  observes  that  while  there  has  been  much  debate 
on  the  principle  of  including  foregone  earnings  within  cost  calcula¬ 
tions,  there  now  is  rather  general  acceptance  of  this  component.  Yet 
the  appropriate  value  of  earnings  actually  foregone  remains  a  controver¬ 
sial  issue.  Parsons  (1974:262)  points  out  that  different  methodologies 
for  calculating  the  value  of  foregone  earnings  provide  very  different  re¬ 
sults.  His  review  of  six  major  approaches  revealed  both  upward  and 
downward  biases  when  compared  to  actual  time  devoted  to  market-like 
activities  by  students. 

Several  adjustments  are  essential  in  deriving  the  value  of  fore¬ 
gone  earnings.  Woodhall  (1970:16-17)  insists  that  adjustments  must  be 
made  for  unemployment  rates  and  for  subsidies  received  by  students. 

Stager  (1968:100)  also  includes  an  adjustment  for  wages  students  receive 
from  part-time  and  summer  employment.  Finally,  there  is  the  matter  of 
income  taxes.  While  no  adjustment  needs  to  be  included  in  social  cost 
calculations,  only  the  after-tax  earnings  are  relevant  in  the  case  of 
private  costs. 

Apart  from  student  foregone  earnings,  there  are  two  other  in¬ 
direct  or  opportunity  costs  which  must  be  considered  in  social  cost 
calculations.  First,  as  Cohn  (1972:94)  notes,  there  is  the  value  of  tax 
exemptions  commonly  enjoyed  by  educational  intitutions.  Accordingly, 
Stager  (1968:14)  includes  the  imputed  value  of  property  tax  exemptions 
in  his  social  cost  calculations.  Second,  there  is  the  imputed  value  of 
depreciation  and  foregone  interest  on  investment  in  the  physical  plant. 
Woodhall  (1972:16)  maintains  that  a  simple  depreciation  schedule  is  not 
sufficient.  Such  an  approach  ignores  the  fact  that  the  physical  plant 
is  financed  at  a  single  point  in  time  by  funds  which  could  otherwise  be 
invested  elsewhere  to  earn  interest  over  a  number  of  years. 
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Several  approaches  are  reported  in  the  literature  for  deriving 
the  appropriate  imputed  value  for  depreciation  and  interest  on  the 
physical  plant.  Blaug,  Layard  and  Woodhall  (1969)  and  Nalla  Gounden 
(1967)  have  amortized  the  value  of  a  building  over  a  period  of  time. 
There  is  also  the  approach,  as  suggested  by  the  National  Center  for 
Higher  Education  Management  Systems  (NCHEMS)  (1977:2.44-2.45),  of  using 
an  annual  use  charge  on  the  value  of  the  physical  plant  and  then  also 
including  the  interest  expense  on  the  physical  plant.  This  dual 
approach  was  used  by  Stager  (1968)  and  is  also  employed  in  the  present 
study. 

Three  critical  issues  arise  in  using  the  dual  approach  of  an 
annual  use  charge  and  interest  on  the  physical  plant:  (1)  the  life 
expectancy  of  the  physical  plant,  (2)  the  value  of  the  physical  plant, 
and  (3)  the  appropriate  interest  rate  to  be  applied.  NCHEMS  (1977:2.44) 
suggests  a  life  expectancy  of  50  years  for  buildings  and  10  years  for 
equipment.  Thus  the  annual  use  charge  would  represent  two  per  cent  of 
the  value  of  the  physical  plant  and  ten  per  cent  of  the  value  of  equip¬ 
ment.  Stager  (1968:15)  identifies  three  approaches  which  might  be  used 
to  establish  the  value  of  buildings:  original  construction  cost,  cur¬ 
rent  market  valuation,  and  replacement  cost.  But  he  also  recognizes  the 
impracticality  of  using  anything  other  than  the  original  construction  or 
purchase  cost.  Moreover,  he  points  out  that  the  replacement  cost  ap¬ 
proach  has  a  limitation  in  that  quality  of  construction  is  not  constant 
over  time.  The  appropriate  interest  rate  represents  another  area  of 
controversy.  If  social  cost  calculations  are  to  reflect  total  resource 
costs,  the  real  opportunity  cost  must  be  included.  NCHEMS1 s  only  guid¬ 
ance  on  the  matter  is  that  the  rate  should  reflect  an  "equitable 


amount”  of  interest. 
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In  the  present  study  the  NCHMES  guidelines  for  the  life  expect¬ 
ancy  of  the  physical  plant  were  used.  The  value  of  the  physical  plant 
was  obtained  from  the  original  construction  costs.  The  Government  of 
Saskatchewan’s  borrowing  rate  was  used  as  the  appropriate  interest  rate. 

Estimating  the  Costs  of  Education 

Rossi,  Freeman  and  Wright  (1979:278)  provide  several  guidelines 
for  the  estimation  of  costs  for  the  purpose  of  cost-benefit  analysis. 

They  maintain  that  the  first  step  is  to  identify  all  the  cost  components. 

In  the  present  study  five  cost  components  were  identified:  (1)  edu¬ 
cational  institution  costs,  (2)  foregone  earnings  of  students,  (3) 
government  subsidies  to  students,  (4)  student  educational  costs,  and  (5) 
the  imputed  costs  of  interest  on  the  physical  plant  and  of  property  tax 
exemptions.  While  all  of  these  cost  components  were  included  in  the 
calculation  of  social  costs  (with  the  necessary  adjustments  to  avoid 
double  counting),  only  foregone  earnings  and  student  educational  costs 
were  included  in  the  private  cost  calculations. 

The  next  step  in  estimating  costs,  according  to  Rossi,  Freeman 
and  Wright  (1979:278),  is  to  detail  each  of  the  cost  components  before 
gathering  the  cost  data.  The  breakdown  for  each  cost  component  in  this 
study  was  determined  in  accordance  with  the  review  of  literature  as 
provided  in  the  previous  section. 

Rossi,  Freeman  and  Wright  (1979:278)  provide  two  guidelines  for 
the  collection  of  cost  data.  They  suggest  that  the  relative  effort  in 
gathering  data  for  each  cost  component  should  be  in  proportion  to  the 
weighting  of  each  component  in  the  overall  cost.  Accordingly,  in  this 
study  the  greatest  efforts  were  directed  towards  estimating  educational 
institution  costs  and  the  foregone  earnings  of  students.  These  authors 
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also  suggest  that  costs  should  be  calculated  on  the  basis  of  a  single 
calendar  year.  This  approach  was  followed  in  the  present  study. 

Although  the  estimation  of  costs  has  long  been  a  major  concern 
in  education,  Guy  (1971:15)  notes  a  resurgence  of  interest  in  the  use  of 
cost  analysis  during  the  1960's.  Moreover,  he  notes  an  emphasis  on 
relating  costs  to  some  measure  of  services  produced.  This  type  of  cost 
analysis  yields  data  which  are  generally  referred  to  as  unit  costs  (e.g. 
per  student  costs).  Such  analyses  stand  in  contrast  to  the  conventional 
accounting  practices  which  generally  record  costs  by  object  of  expen¬ 
diture. 

The  appropriate  unit  for  costing  is  a  controversial  issue. 

Hallak  (1969:41)  identifies  two  ways  of  quantifying  the  production  of 
education  (1)  by  reference  to  the  number  of  academic  successes  (grad¬ 
uates),  and  (2)  by  reference  to  the  number  of  students  involved.  Thus, 
the  controversy  largely  centers  on  whether  per  graduate  or  per  student 
unit  costs  should  be  used.  Gonyea  (1978:vii)  observes  that  the  cost  per 
student  is  the  most  commonly  used  unit  cost  in  education.  However,  as 
Hallak  (1969:41)  argues,  only  per  graduate  costs  reflect  the  real  costs 
of  graduating  persons  from  a  particular  program.  The  volume  of  econom¬ 
ic  wastage  from  dropouts  and  repeaters  is  part  of  per  graduate  costs. 

The  use  of  a  per  graduate  cost,  however,  assumes  that  no  benefits  accrue 
to  those  persons  not  completing  the  program.  Woodhall  (1972:250)  ques¬ 
tions  this  assumption  by  arguing  that: 

While  this  may  be  a  plausible  and  convenient  assumption  with  respect 
to  pupils  who  leave  school  before  even  learning  to  read  or  to  add 
and  subtract  numbers,  it  is  a  very  dubious  assumption  with  respect 
to  those  who  leave  secondary  school  or  the  university  before  com¬ 
pleting  their  courses,  for  they  presumably  learned  something  of 
value  which  may  improve  their  earnings. 
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The  debate  surrounding  the  most  appropriate  unit  for  costing  has 
much  relevance  for  the  present  study.  The  health  personnel  training 
programs  included  in  this  study  were  tailored  for  specific  occupations 
as  opposed  to  providing  a  general  education.  Moreover,  graduation  from 
the  programs  was  essential  to  enter  the  specific  occupations.  Given 
this  situation,  persons  not  completing  the  program  would  gain  little 
from  their  training  and,  consequently,  the  per  graduate  cost  basis  was 
deemed  to  be  the  most  appropriate  in  the  social  cost  calculations. 

Benefits  of  Education 

The  second  major  concern  arising  from  the  theory  of  human 
capital  pertains  to  the  monetary  benefits  of  education.  Bowman  (1966:103) 
observes,  that  the  primary  interest  lies  in  the  increments  to  produc¬ 
tivity  that  result  from  education.  However,  a  broader  discussion  of  the 
benefits  of  education  is  appropriate  at  this  point  to  ensure  that  the 
restricted  nature  of  an  investment  analysis  is  recognized. 

Education  can  have  direct  benefits  for  the  recipients  of  training 
in  the  form  of  increased  earnings.  Weisbrod  (1962:162-169)  points  out 
that  education  also  provides  other  direct  benefits,  including  (1)  the 
option  for  further  education,  (2)  increased  ability  to  adjust  to  changing 
job  opportunities,  and  (3)  the  development  of  skills  which  enable  indi¬ 
viduals  to  perform  certain  tasks  for  themselves  rather  than  having  to 
purchase  them  on  the  market.  Apart  from  these  three  categories  of 
direct  benefits  which  all  have  economic  aspects,  there  are  numerous 
other  benefits  that  are  frequently  labelled  consumption  or  psychic 
benefits.  These  involve  the  intrinsic  satisfaction  a  person  obtains 
from  the  educational  process. 
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Psacharopoulos  (1973a:32)  identifies  three  ways  in  which  psychic 
benefits  might  be  included  in  economic  analyses  of  education.  First, 
an  arbitrary  estimate  might  be  added  to  the  direct  earnings  streams. 
Second,  a  proportion  of  the  costs  of  education  might  be  deleted  to 
reflect  the  fact  that  not  all  costs  were  for  investment  purposes. 

Third,  the  results  from  such  analyses  might  be  interpreted  as  reflecting 
direct  monetary  benefits  alone.  Psacharopoulos  suggests  that  the  third 
method  is  perhaps  the  most  legitimate.  However,  he  emphasizes  that  the 
results  of  such  studies  should  be  regarded  as  underestimating  the  true 
returns  to  education. 

The  indirect  benefits  of  education  are  even  more  difficult  to 
identify  and,  in  most  cases,  they  are  virtually  impossible  to  measure. 
Indirect  benefits  represent  benefits  which  are  external  to  the  recipient 
of  training.  Both  Weisbrod  (1962:171-179)  and  Blaug  (1965:243)  have 
provided  extensive,  though  not  exhaustive,  classifications  of  such 
benefits.  These  classifications  include  benefits  to  the  educated  per¬ 
son’s  family,  fellow  workers,  and  community. 

Bowen  (1977:22)  summarizes  the  complexity  of  identifying  and 

measuring  the  benefits  of  education  as  follows: 

Higher  education  is  concerned  with  matters  of  intellect,  personality 
and  value  that  simply  cannot  be  rigorously  quantified  or  aggregated 
by  adding  up  dollar  amounts  or  computing  rates  of  return.  To  evalu¬ 
ate  the  diverse  outcomes  of  American  higher  education  presents 
enormous  conceptual  and  methodological  difficulties.  The  outcomes 
are  numerous,  complexly  interrelated,  often  subtle,  sometime  unin¬ 
tended,  unstable  over  time,  difficult  to  substantiate,  sometimes 
negative,  and  judged  differently  by  different  observers.  Just  as 
education  itself  is  an  art,  so  also  is  the  evaluation  of  education. 

In  view  of  the  complexity  of  the  matter,  generally  only  the  most 
visible  and  measurable  benefits  of  education,  increased  earnings,  have 
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been  included  in  benefit-cost  analyses  to  date.  The  exclusion  of  both 
psychic  and  external  benefits  has  roused  intense  criticism  against  the 
resulting  private  and,  particularly,  social  rates  of  return.  Vaizey 
(1972:73)  states  that  social  rate  of  return  calculations  are  "simply 
investment  appraisals  and  as  such  are  not,  by  themselves,  adequate  for 
decision  making  in  the  public  education  sector.”  Raymond  and  Sesnowitz 
(1975:153)  similarly  conclude  that  social  rates  of  return  are  not  accu¬ 
rate  enough  by  themselves  to  provide  precise  guidance  for  policy  pur¬ 
poses  • 

Yet  the  inability  to  evaluate  all  the  outcomes  of  education  does 
not  rule  out  the  desirability  of  measuring  in  those  areas  where  measure¬ 
ment  is  possible.  Bowen  (1977:22)  lends  support  to  this  argument  when 
he  states: 


When  we  are  prudent,  we  arrive  at  decisions  by  acquiring  as  much 
information  or  evidence  as  possible  and  then  rely  on  informed  judge¬ 
ment — a  combination  of  sensitivity,  insight,  logical  inference,  and 
common  sense. 

Furthermore,  Bowen  (1977:24)  goes  on  to  recognize  that  "information  on 


enrolments,  earnings  of  graduates,  test  scores,  and  so  on  are  surely 
part  of  the  evidence  on  which  the  outcomes  of  higher  education  may  be 


judged. " 

The  importance  of  focusing  on  economic  benefits,  even  though 

they  report  only  part  of  the  total  outcomes  of  education,  is  put  forth 

by  Woodhall  (1970:12-13)  when  she  states: 

Once  it  is  recognized  that  investment  in  education  does  produce 
significant  economic  benefits,  the  need  to  analyse  the  nature  and 
magnitude  of  these  benefits  in  relation  to  costs  must  also  be  recog¬ 
nized,  even  though  this  concentrates  on  only  part  of  the  total 
picture  ....  This  does  not  mean  that  the  social,  political  and 
cultural  consequences  of  education  are  unimportant,  but  that  cost- 
benefit  analysis  in  the  present  form  does  not  provide  an  appropriate 
means  of  analyzing  these  consequences. 
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Measuring  the  Monetary  Benefits 

Woodhall  (1970:18)  argues  that  a  measure  of  education's  expected 
contribution  to  future  levels  of  income  or  output  is  required  in  order 
to  evaluate  education  as  an  investment.  But  even  this  restricted  view 
of  benefits  poses  measurement  problems.  The  difficulties  associated 
with  measuring  earnings  differentials  include  (1)  the  earnings  data 
used,  (2)  the  alpha  coefficient,  (3)  the  marginal  productivity  assump¬ 
tion,  and  (4)  the  discount  rate. 

Earnings  data.  Measuring  education's  expected  contribution  to 
future  levels  of  income  involves  the  estimation  of  additional  lifetime 
earnings  or  earnings  differentials  for  educated  workers.  Ideally,  this 
would  require  a  time-series  of  data  whereby  the  earnings  of  educated  and 
non-educated  workers  (or  between  levels  of  education)  could  be  compared. 
The  lifetime  earnings  differential  would  then  provide  an  estimate  of  the 
increased  productivity. 

Woodhall  (1970:18)  recognizes  that  because  no  country  has  a 
complete  set  of  time-series  data,  the  standard  way  of  measuring  earnings 
differentials  is  to  use  cross-sectional  data  such  as  that  provided  by 
census  statistics.  There  are  several  criticisms  of  this  approach  be¬ 
cause  it  involves  constructing  a  lifetime  earnings  profile  from  earnings 
data  at  one  point  in  time.  Sheehan  (1973:50)  argues  that  the  reli¬ 
ability  of  the  procedure  is  dependent  upon  the  relative  stability  of 
variables  affecting  wage  levels.  However,  some  research  results  based 
on  actual  longitudinal  cohort  data  have  been  made  available  recently. 
These  results  provide  a  basis  for  the  evaluation  of  the  cross-sectional 
data  approach.  Taubman  and  Wales  (1974:125-135)  conclude  that  cross- 
sectional  data  would  have  been  a  good  approximation  of  the  actual  earn- 
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ings  profiles  for  the  25  year  period  in  their  study.  Therefore,  the  use 
of  cross-sectional  data  appears  to  be  a  defensible  approach. 

However,  even  cross-sectional  data  are  not  universally  avail¬ 
able.  In  the  present  study,  cross-sectional  data  were  not  available 
because  the  specific  occupational  groups  were  not  classified  separately 
in  the  census  data.  An  alternative  method  reported  in  the  literature  is 
to  use  salary  scales  for  groups  which  are  covered  by  collective  bar¬ 
gaining  agreements  (Dibski,  1970;  Wallace,  1970;  Psacharopoulos , 

1973a:25).  This  method  was  adopted  in  the  present  study. 

In  the  construction  of  age-earnings  profiles  from  data  reflect¬ 
ing  one  point  in  time  (whether  cross-sectional  or  salary  scale  data), 

Hollister  (1970:64-65)  argues  that  an  adjustment  for  economic  growth 
should  be  made.  (This  adjustment  is  frequently  referred  to  as  the 
secular  growth  rate.)  Psacharopoulos  (1973a:31)  notes  that  the  adjust¬ 
ment  can  be  included  in  two  ways.  First,  future  earnings  can  be  multi¬ 
plied  by  a  factor  reflecting  the  economic  growth  rate.  Second,  the 
growth  rate  can  be  considered  after  the  estimated  rate  of  return  is 
calculated  by  simply  adding  the  expected  growth  rate  to  the  rate  of 
return.  The  latter  approach  was  used  in  the  present  study  in  the  inter¬ 
pretation  of  the  internal  rate  of  return  results.  No  adjustment  for 
the  secular  growth  rate  was  included  within  the  payback  period,  net 
discounted  present  value,  and  benefit/cost  ratio  analyses. 

The  appropriate  adjustment  for  secular  growth  appeared  to  be 
between  two  and  four  per  cent  per  annum.  Two  other  Canadian  studies  have 
made  adjustments  in  this  range  (The  Systems  Research  Group,  1971  used 
2.7  per  cent  and  Holmes,  1974  used  2.1  per  cent).  More  recently,  Statis¬ 
tics  Canada  (1978d:vii)  has  reported  a  3. 5  per  cent  increase  in  labour 
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productivity  in  Canada  in  selected  industries  over  the  past  15  years. 
Therefore,  an  upwards  adjustment  of  3  per  cent  was  used  in  interpreting 
internal  rates  of  return  in  the  present  study. 

Also,  as  Stager  (1968:46)  notes,  several  risks  and  uncertainties 
must  be  taken  into  account  in  constructing  earnings  profiles.  The  im¬ 
portant  calculable  risks  are  death,  non-participation  in  the  labour 
force  and  unemployment.  These  factors  were  taken  into  account  in  the 
present  study  through  the  inclusion  of  survival  rates,  labour  force 
participation  rates  and  employment  rates. 

Another  problem  area  concerning  the  earnings  data  pertains  to 
the  number  of  hours  worked.  Eckaus  (1973:8)  demonstrates  that  rates  of 
return  can  change  substantially  when  earnings  are  standardized  on  the 
basis  of  hours  actually  worked.  Such  an  adjustment  was  not  considered 
necessary  in  the  present  study  since  the  collective  bargaining  agree¬ 
ments  for  the  occupational  groups  contained  virtually  the  same  number  of 
working  hours  per  week. 

Alpha  coefficient.  A  second  critical  issue  which  arises  in 
measuring  the  earnings  differentials  pertains  to  the  proportion  of  the 
differential  which  can  be  attributed  to  the  effects  of  education.  This 
proportion  has  become  known  in  the  literature  as  the  alpha  coefficient. 

The  determination  of  the  appropriate  alpha  coefficient  is  a 
matter  which,  as  of  yet,  is  not  completely  resolved.  Blaug  (1970:32) 
points  out  that  the  distribution  of  earnings  in  society  is  the  outcome 
of  a  complex  interaction  of  numerous  factors  such  as  sex,  race,  ability, 
family  circumstances,  community  environment,  length  of  schooling,  qua¬ 
lity  of  schooling,  size  of  employing  firm  and  occupation  of  employment. 
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An  early  attempt  to  isolate  the  effect  of  education  on  earnings  was  made 
by  Denison  (1962).  On  the  basis  of  very  crude  data,  he  suggested  that 
60  per  cent  of  earnings  differentials  could  be  attributed  to  education 
alone. 

While  much  effort  in  the  1960's  and  1970's  has  been  directed 
towards  determining  the  appropriate  alpha  coefficient,  the  results  have 
tended  to  reveal  the  complexity  of  the  issue  rather  than  provide  an 
answer.  Taubman  and  Wales  (1974:76),  for  instance,  claim  that  the 
commonly  recognized  importance  of  ability  is  not  entirely  correct.  They 
found  only  mathematical  ability  had  an  influence  on  earnings. 

The  present  state  of  the  art  is  rather  divided  on  the  extent  to 
which  variables,  other  than  education,  explain  differentials  in  earn¬ 
ings.  Blaug  (1976:845)  remarks: 

After  ten  years  of  work  on  earnings  functions  all  we  have  is  a  dim 
light  at  the  end  of  a  tunnel:  everyone  has  been  wrong  and  everyone 
has  been  right  because  the  problem  proved  to  be  more  complicated 
than  was  originally  imagined. 

Some  writers  (Taubman  and  Wales,  1975;  Griffin,  1976)  insist  that  rates 
of  return  are  largely  biased  upwards  if  they  do  not  build  in  specific 
controls  for  ability,  socio-economic  background  and  other  factors.  How¬ 
ever,  other  writers  (Psacharopoulos ,  1975;  Griliches  and  Mason,  1972) 
argue  that  the  effect  of  education  is  even  greater  than  many  earlier 
studies  recognized. 

In  a  summary  of  research  on  the  topic,  Psacharopoulos  (1975:55) 
concludes  that  the  research  shows  mixed  results  and  no  definitive  state¬ 
ment  can  yet  be  made.  But,  he  argues  that  the  weight  of  the  evidence 
suggests  the  greatest  part  of  the  earnings  differentials  by  education 
level  is  in  fact  linked  to  education  and  that  the  proportion  is  well 
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above  the  60  per  cent  used  in  many  studies  to  date.  However,  the  link¬ 
age,  as  Blaug  (1976:845)  points  out,  may  involve  a  complex  interaction 
of  variables  in  which  education  is  a  critical  mediating  variable.  An 
international  review  of  research  by  Psacharopoulos  (1975:55)  concluded 
with  an  overall  average  of  77  per  cent.  In  other  words,  as  he  states, 
"regardless  of  the  level  of  education  or  the  ability  -  plus  other 
factors  distinction,  education  is  responsible  for  over  three-quarters  of 
observed  earnings  differentials." 

Marginal  productivity.  While  the  theory  of  human  capital  is 
primarily  concerned  with  increments  to  productivity  resulting  from 
education,  the  measurement  of  these  increments  is  typically  made  by 
focusing  on  earnings  differentials.  The  assumption  is  that  marginal 
earnings  reflect  marginal  labour  productivity.  Woodhall  (1970:28-29) 
remarks  that  some  economists  deny  this  by  pointing  to  rigidities  in  the 
labour  market,  custom  and  tradition  in  wage  rate  determination,  the 
power  of  trade  unions,  and  the  influence  of  administered  wage  structures 
in  the  public  sector.  Dibski  (1970:72)  refers  to  other  types  of  labour 
market  imperfections  which  cast  doubt  on  the  marginal  productivity 
assumption,  including,  the  collective  power  held  by  some  professions  or 
sectors,  overestimation  of  education  required  for  the  job,  "conspicuous 
consumption"  by  employing  firms,  restriction  of  supply  through  control 
of  entry  to  occupations,  and  inadequate  training  capacity. 

Several  economists,  including  Blaug  (1970:205-212)  and  Woodhall 
(1970:29),  have  come  to  the  defense  of  the  marginal  productivity  assump¬ 
tion.  While  they  admit  imperfections  exist  in  the  labour  market,  they 
argue  that  complete  denial  of  the  marginal  assumption  is  too  extreme. 

The  defense  of  the  assumption  lies  in  the  recognition  of  long  term 
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forces  in  the  labour  market  which  tend  to  bring  wages  and  salaries  in 
line  with  marginal  productivity.  Blaug  and  Woodhall  insist  that  the 
denial  of  such  forces  implies  the  rejection  of  the  price  system  in  the 
economy.  Nevertheless,  both  of  these  economists  stress  that  caution 
must  be  taken  in  interpreting  relative  wages  at  any  one  point  in  time 
since  the  marginal  productivity  assumption  may  be  violated  in  particular 
circumstances. 

The  debate  surrounding  the  marginal  assumption  has  broadened  in 
recent  years  with  the  many  attacks  on  the  basic  idea  that  education 
enhances  productivity.  Wolff  (1977:260)  refers  to  Gintis’s  argument  that 
education  is  a  mechanism  of  personality  transformation  which  creates 
reasonably  docile  and  obedient  workers.  He  also  points  to  the  argument 
by  Spence  that  education  serves  as  a  signalling  device  to  employers  in  a 
market  of  imperfect  information.  Finally,  Wolff  advances  his  own 
hypothesis  that  schooling  performs  a  sifting  function  which  sorts  people 
into  different  occupational  slots. 

Layard  and  Psacharopoulos  (1974:985)  point  out  that  the  most 
severe  attack  on  the  idea  that  education  enhances  productivity  has 
arisen  in  recent  years  with  the  so-called  "screening  hypothesis." 

Broadly  stated,  this  hypothesis  claims  that  earnings  differentials 
associated  with  education  do  not  reflect  increased  productivity,  but 
rather  the  employer’s  use  of  education  to  identify  pre-existing  dif¬ 
ferences  in  talents.  Taubman  and  Wales  (1974:153),  proponents  of  this 
hypothesis,  claim  that  employers  use  education  as  a  screening  device  to 
identify  those  persons  who  have  the  potential  to  be  more  productive. 

Arrow  (1973),  Chiswick  (1973)  and  Thurow  (1974)  suggest  that  educational 
institutions  are  simply  a  filtering  device.  These  authors  contend  that 
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the  actual  training  functions  of  such  institutions  is  minimal  because 
skills  are  largely  developed  on  the  job  and  also  because  students  possess 
innate  personality  traits  and  cognitive  abilities. 

Much  controversy  surrounds  the  screening  hypothesis.  Taubman 
and  Wales  (1975:97)  have  tentatively  concluded  that  up  to  one  half  of 
earnings  differentials  by  level  of  education  is  due  to  screening.  This 
conclusion  has  been  seriously  questioned  by  others  given  the  complexity 
involved  in  separating  the  effects  of  education  as  a  screening  device 
from  education's  productivity  augmenting  function  as  explained  by  human 
capital  theory  (Sahota,  1978:18;  Layard  and  Psacharopoulos ,  1974:995). 

However,  Blaug  (1976:847)  argues  that  the  screening  hypothesis 

is  not  incompatible  with  human  capital  theory.  Welch  (1975:65)  puts 

forth  the  basic  rationale  in  this  regard: 

It  seems  noteworthy  that  the  fundamental  notion  of  human  capital,  of 
foregoing  current  income  on  the  prospect  of  increased  future  earn¬ 
ings,  assumes  only  that  the  schooling  -  income  association  is  not 
spurious.  As  such,  it  is  fully  consistent  with  the  screening  view 
that  schools  primarily  identify  pre-existent  skills  and  the  view 
that  market  skills  are  produced  in  school. 

A  basic  question  regarding  marginal  productivity  is  whether  the 
assumption  must  be  made  at  all  in  rate  of  return  calculations. 
Psacharopoulos  ( 1973a :26)  maintains  that  for  social  rate  of  return  calcula¬ 
tions  to  have  any  meaning  for  public  investment  decisions,  the  assump¬ 
tion  must  be  made  that  persons  are  paid  according  to  their  marginal 
productivity.  But  this  does  not  rule  out  the  utility  of  rate  of  return 
calculations  where  the  assumption  is  not  made.  Blaug  (1965:238)  and 
Bowman  (1969:651)  contend  that  rate  of  return  analyses  can  serve  the 
alternative  purpose  of  providing  a  test  of  the  market  situation.  Such 
analyses  can  identify  areas  where  monopolistic  restrictions  and  non¬ 
monetary  preferences  in  jobs  appear  to  exist.  The  results  of  such 


rJ 


■ 


■ 


37 


analyses  can  provide  a  signal  as  to  the  need  to  work  towards  the  reform 
of  the  salary  determination  process  in  a  particular  sector. 

Discount  rate.  Woodhall  (1970:21)  states  that  a  cost-benefit 

calculation  requires  age-earnings  differentials  to  be  combined  into  a 

single  figure  representing  the  total  monetary  benefit  of  education  over 

a  lifetime.  This  figure  can  then  be  compared  with  the  cost  of  education. 

While  the  addition  of  each  year's  earnings  differential  would  appear  to 

be  the  simplest  method,  such  a  method  is  inadequate.  Woodhall  (1970:21) 

puts  forth  the  basic  argument  in  this  respect: 

The  costs  of  an  investment  must  be  incurred  in  the  present  in  order 
to  obtain  income  in  the  future,  and  the  expectation  of  receiving 
money  in  the  future  is  worth  less,  in  the  present,  than  a  correspon¬ 
ding  amount  actually  received  in  the  present.  This  is  not  simply  a 
case  of  'a  bird  in  the  hand  is  worth  two  in  the  bush' ,  but  reflects 
the  fact  that  a  sum  of  money  received  today  can  be  invested  at  a 
positive  rate  of  interest,  so  that  it  will  increase  steadily  and  in 
time  be  worth  very  much  more  than  its  present  value. 

Cost-benefit  calculations,  therefore,  require  the  discounting  of 
future  flows  of  income.  The  basic  purpose  of  these  calculations  is  to 
compare  the  present  value  of  expected  future  benefits  with  the  costs  of 
the  investment  which  must  be  incurred  in  the  present. 

While  discounted  cash  flow  methods  are  technically  simple,  much 

controversy  surrounds  the  choice  of  the  discount  rate.  Baumol  (1970:273) 

points  out  that  the  discount  rate  chosen  may  make  the  difference  between 

acceptance  or  rejection  of  a  particular  project.  Yet,  he  notes  that: 

Despite  the  critical  nature  of  this  parameter,  in  some  calculations 
it  is  assigned  a  value  almost  cavalierly,  with  little  attempt  to 
show  that  the  selected  figure  is  not  chosen  arbitrarily  and  capri¬ 
ciously. 

Several  guidelines  are  provided  in  the  literature  for  the  selec¬ 
tion  of  the  discount  rate.  Vaizey  (1972:71)  maintains  that  the  discount 
rate  should  represent  the  rate  of  return  on  the  next  best  investment 
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alternative.  The  identification  of  this  alternative,  however,  poses 
problems.  Stager  (1968:61)  identifies  three  rates  which  have  received 
discussion  in  the  literature:  (1)  the  long-term  government  bond  rates, 

(2)  the  rate  of  return  on  private  business  investment,  and  (3)  the 
social  and  private  rate  of  time  preference.  Psacharopoulos  ( 1973a :80) 
observes  that  the  usual  practice  has  been  to  compare  the  private  rate  of 
return  on  investment  in  education  with  the  "real"  borrowing  rate  in  the 
economy  and  to  compare  the  social  rate  of  return  to  the  before-tax  yield 
on  private  corporate  capital. 

Much  controversy  exists  as  to  whether  rates  of  return  in  the 
private  sector  are  the  appropriate  guideline  for  public  projects. 

Baumol  (1970:  274)  argues  that  the  correct  discount  rate  for  the  evalu¬ 
ation  of  a  government  project  is  the  percentage  rate  of  return  that  the 
resources  utilized  would  otherwise  provide  in  the  private  sector. 

However,  Holmes  (1974:24)  contests  the  idea  that  the  yield  on  private 
investment  should  be  the  guideline  for  public  investment.  He  claims 
that  the  socially  optimal  rate  for  education  cannot  be  expected  to  be  as 
high  as  for  private  sector  investment.  A  major  reason  in  this  respect 
is  that  while  the  external  benefits  of  education  are  important  from  a 
social  standpoint,  these  are  not  reflected  in  the  usual  measurement  of 
monetary  benefits. 

The  arguments  advanced  by  Holmes  provides  a  rationale  for  using 
differing  discount  rates  for  the  estimation/evaluation  of  private 
versus  social  monetary  returns  to  education.  In  addition,  the  rate  of 
time  preference  is  different  for  the  individual  as  compared  to  society. 

The  concept  of  time  preference  refers  to  the  preference  for  current  as 
opposed  to  future  consumption.  (The  more  current  consumption  is  favoured, 
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the  higher  is  the  rate  of  time  preference.)  Stager  (1968:62)  observes 
that  the  private  rate  of  time  preference  is  generally  thought  to  be 
higher  than  the  social  rate.  Holmes  (1974:25)  provides  the  following 
explanation  in  this  regard: 

Although  pure  time  preference  would  influence  the  individual  to 
favour  current  to  future  consumption  thereby  reducing  savings  and 
increasing  the  rate  of  return  on  private  investment,  this  factor 
is  much  less  powerful  from  the  point  of  view  of  a  society  concerned 
with  the  interests  of  succeeding  as  well  as  present  generations. 

Rossi,  Freeman  and  Wright  (1979:271)  indicate  that  because  of 
the  sensitivity  of  cost-benefit  calculations  to  the  discount  rate,  the 
usual  practice  is  to  carry  out  the  calculations  using  several  rates. 
Accordingly,  three  discount  rates,  5,  10  and  15  per  cent,  were  used  in 
the  present  study. 

The  choice  of  the  three  specific  discount  rates  in  this  study 
was  made  using  the  various  guidelines  in  the  literature.  The  5  per  cent 
rate  was  justified  from  the  social  perspective  given  the  arguments  noted 
previously  that  the  social  rate  should  be  less  than  the  rate  on  private 
investment.  Stager  (1968:62)  notes  that  the  social  rate  of  time  prefer¬ 
ence  has  been  estimated  between  5  and  6  per  cent.  Holmes  (1974:25) 
contends  that  the  appropriate  "real"  discount  rate  for  public  investment 
in  education  is  4  per  cent  (where  the  effects  of  inflation  and  secular 
growth  are  excluded).  The  10  per  cent  rate  reflected  the  rate  on  long 
term  government  loans  during  the  period  under  review  (see  Appendix  B.4 
for  the  borrowing  rates  for  the  Government  of  Saskatchewan).  Finally,  a 
15  per  cent  rate  was  used  as  there  appeared  to  be  instances  of  rates  in 
this  vicinity  on  private  sector  investment. 
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Although  the  three  discount  rates  were  used  in  the  analysis, 
the  discussion  of  findings  in  this  study  focuses  on  the  results  using 
the  5  and  10  per  cent  rates.  Moreover,  in  reaching  conclusions  the  5 
per  cent  rate  was  regarded  as  the  minimum  acceptable  rate  for  social 
monetary  returns  and  the  10  per  cent  was  regarded  as  the  minimum  ac¬ 
ceptable  rate  for  private  monetary  returns. 

Applicability  of  Cost-Benefit  Analysis 

The  analytical  framework  provided  by  the  theory  of  human  capital 
focuses  attention  on  the  relationship  between  the  costs  and  benefits  of 
education.  The  applicability  of  cost-benefit  analysis  in  education, 
however,  is  a  subject  of  much  debate. 

Much  of  the  debate  is  concerned  with  the  limitations  of  cost- 
benefit  analysis  in  dealing  with  benefits.  As  noted  earlier  in  this 
chapter,  most  applications  of  cost-benefit  analysis  to  date,  including 
the  present  study,  have  been  delimited  to  the  direct  monetary  benefits 
of  education.  Because  of  this,  the  applicability  of  cost-benefit 
analysis  is  largely  dependent  upon  the  nature  of  the  study  being  conducted. 
There  are  two  features  of  the  present  study  which  enhance  the  applica¬ 
bility  of  cost-benefit  analysis.  First,  the  study  examined  non-university 
post-secondary  programs  of  a  technical  nature  which  provide  specific 
market  skills  relative  to  particular  occupations.  Carroll  and  Ihnen 
(1967:862)  contend  that  a  larger  fraction  of  the  returns  to  such  programs 
is  measurable  through  earnings  differentials  than  for  university  programs. 
Second,  the  focus  on  a  specific  cluster  of  training,  health  personnel 
training,  strengthens  the  case  for  cost-benefit  analysis.  Woodhall 
(1972:254)  argues  that  the  exclusion  of  external  benefits  is  not  crucial 
so  long  as  there  are  no  substantial  differences  in  the  external  benefits 
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among  the  different  types  of  programs  being  compared.  Even  Vaizey 
(1972:6),  a  leading  opponent  of  cost-benefit  analysis  in  education, 
concedes  that  such  analysis  is  applicable  within  particular  sectors  when 
the  purpose  is  to  compare  and  contrast  activities  which  closely  resemble 
each  other. 

Data  limitations  have  also  emerged  as  a  major  concern  relative 

to  cost-benefit  analysis.  Rothenberg  (1975:88)  states: 

Regardless  of  its  methodological  claims,  the  practical  usefulness 
will  be  most  decisively  at  the  mercy  of  available  data.  Very 
serious  inadequacy  of  relevant  data  exists  in  almost  every  area 
for  which  cost-benefit  analyses  have  been  undertaken. 

Nay,  Scanlon  and  Whaley  (1973:25)  conclude  their  review  of  cost-benefit 

studies  of  manpower  training  by  pointing  to  the  need  for  improved  data 

and  for  more  detailed  analyses  within  program  areas.  There  are  two 

aspects  of  the  present  study  which  enhanced  the  applicability  of  cost- 

benefit  analysis  in  this  regard.  Rather  than  relying  on  aggregated  cost 

data  as  many  previous  studies  have  done,  a  program  cost  analysis  was 

conducted  to  obtain  educational  institution  costs.  Also,  instead  of 

relying  on  assumptions  about  the  earnings  profiles  of  females,  an  analysis 

of  the  real-world  labour  force  activity  patterns  of  females  was  conducted 

to  obtain  the  earnings  data. 

In  addition  to  the  particular  features  of  the  present  study 
which  enhance  the  applicability  of  cost-benefit  analysis,  there  are 
several  general  arguments  supporting  such  an  analysis.  Prest  and  Turvey 
(1965:730)  put  forth  four  arguments  in  their  classic  review  of  the 
subject.  First,  they  maintain  that  cost-benefit  analysis  "forces  those 
responsible  to  quantify  costs  and  benefits  as  far  as  possible  rather 
than  rest  content  with  vague  qualitative  judgements  or  personal  hunches. 
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Second,  they  recognize  that  cost-benefit  analysis  has  the  "valuable  by¬ 
product  of  causing  questions  to  be  asked  which  would  otherwise  not  have 
been  raised.'  Third,  they  contend  that  "even  if  cost-benefit  analysis 
cannot  give  the  right  answers,  it  can  sometime  play  the  purely  negative 
role  of  screening  projects  and  rejecting  those  answers  which  are  obvi¬ 
ously  less  promising."  Finally,  Prest  and  Turvey  claim  that  "the  case 
for  using  cost-benefit  analysis  is  strengthened,  not  weakened,  if  its 
limitations  are  openly  recognized  and  indeed  emphasized." 

THE  THEORY  OF  HUMAN  CAPITAL  AND  EDUCATIONAL  PLANNING 

The  theory  of  human  capital  provides  the  theoretical  basis  for 
the  rate  of  return  approach  to  educational  planning.  This  approach  has 
emerged  as  one  of  the  three  major  approaches  to  educational  planning 
(Blaug,  1967:262;  Rogers  and  Ruchlin,  1971:224).  Some  discussion  of  the 
other  two  approaches,  the  social  demand  and  manpower  requirement  ap¬ 
proaches,  is  necessary  to  assess  the  utility  of  the  rate  of  return 
approach. 

The  demand-f or-education  approach,  or  the  social  demand  approach 
as  it  is  frequently  called,  attempts  to  provide  school  places  for  every¬ 
one  who  wants  to  go  to  school.  This  may  appear  simple,  but  as  Rogers 
and  Ruchlin  (1971:224)  point  out,  numerous  problems  arise  in  estimating 
demand.  In  particular,  difficulties  arise  at  the  post-compulsory  levels 
of  education  where  a  wide  variety  of  factors  influence  an  individual's 
decision  to  further  his/her  education.  (One  such  factor  is  the  monetary 
pay-off  which  provides  some  reason  to  calculate  rates  of  return.) 
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Cohn  (1972:355)  observes  that  one  of  the  limitations  of  the 
social  demand  approach  is  that  it  disregards  the  relationship  between 
costs  and  benefits:  more  specifically,  he  argues  that: 

Even  if  all  nations  could  "afford"  to  pay  for  the  type  of 
educational  programs  suggested  by  the  social  demand  approach, 
it  is  not  necessarily  true  that  it  would  be  wise  to  do  so. 

Even  if  it  is  granted  that  educational  returns  are  likely  to 
be  high  relative  to  their  cost,  other  worthwhile  public 
projects — such  as  health  activities,  conservation,  urban  renewal, 
crime  control,  etc. — are  competing  for  the  available  resources. 

Thus,  an  expansion  of  the  educational  system  to  meet  the  private 
demand  may  not  be  in  the  best  interest  of  society. 

Rogers  and  Ruchlin  (1971:225)  contend  that  the  social  demand 
approach  has  two  major  difficulties.  The  approach  does  not  provide  a 
set  of  priorities  to  guide  resource  allocation  when  there  is  insuffi¬ 
cient  resources  to  meet  all  the  demands.  Also,  the  determination  of  the 
actual  demand  is  difficult  when  education  is  subsidized  because  the 
public  is  not  directly  faced  with  the  true  price  of  education.  This  has 
the  effect  of  increasing  the  level  of  demand. 

Since  the  social  demand  approach  is  more  or  less  a  projection 
exercise  in  which  the  planner  has  to  make  few  choices,  the  major  con¬ 
troversies  in  educational  planning  have  centered  around  the  manpower 
requirements  and  rate  of  return  approaches.  Between  the  two,  as 
Psacharopoulos  (1973b:609)  states,  "the  manpower  approach  has  won  the 
race  in  terms  of  popularity  as  being  more  intuitive  and  less  data 
demanding."  Similarly,  Blaug  (1970:137)  remarks  that  the  manpower 
requirements  approach  represents  the  leading  method  throughout  the  world 
for  integrating  educational  and  economic  planning. 

The  basic  goal  of  the  manpower  requirements  approach,  according 


to  Rogers  and  Ruchlin  (1971:226),  is  to  determine  how  many  people 
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possessing  each  skill  level  will  be  needed  at  some  future  date.  The 
educational  system  is  then  geared  to  produce  the  required  number  of  in¬ 
dividuals  with  the  necessary  skills.  Blaug  (1970:141)  remarks  that  the 
fundamental  axiom  of  the  manpower  requirements  approach  is  that  highly 
qualified  manpower  constitutes  a  bottleneck  to  economic  growth,  that  is, 
any  shortfall  of  such  manpower  will  affect  the  productive  process  and 
thereby  impede  growth.  A  discussion  of  the  manpower  requirements  is 
particularly  relevant  to  the  present  study  since  much  of  the  educational 
planning  in  Canada  with  respect  to  health  personnel  has  relied  heavily 
on  this  approach. 

Despite  its  popularity,  the  manpower  requirements  approach  has 
been  seriously  questioned.  Two  criticisms  of  the  manpower  requirements 
approach  are  particularly  noteworthy.  One  criticism,  as  Anderson  and 
Bowman  (1967:368)  observe,  is  that  the  approach  pays  no  attention  to  the 
costs  of  human  resource  formation  or  to  the  relationship  between  these 
costs  and  the  benefits  received.  Instead,  the  manpower  requirements 
approach  views  the  important  goal  as  being  the  production  of  a  certain 
number  of  people  with  particular  skills  at  any  cost  (Psacharopoulos , 
1973b:614).  Blaug  (1965:259)  is  very  critical  of  the  approach  on  this 
point  when  he  states  that  "by  its  failure  to  pay  any  attention  to  money 
costs  and  earnings,  manpower  planning  stands  condemned  as  a  brand  of 
technological  determinism." 

The  other  major  criticism  of  the  manpower  requirements  approach 
is  that  it  ignores  substitution  possibilities  between  different  categories 
of  manpower  (Anderson  and  Bowman,  1967:366).  However,  Moser  (1973:ix) 
and  Psacharopoulos  (1973b: 621)  point  out  that  there  is  a  high  degree  of 
substitution  between  different  types  of  educated  labour  in  the  real 
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world.  This  leads  Psacharopoulos  (1973b: 610)  to  assert  "that  the  popular 
manpower  requirements  approach  is  based  on  shaky  theoretical  foundations 
and  that  in  educational  planning  relatively  more  weight  should  be  given 
to  the  cost-benefit  approach." 

The  rate  of  return  approach,  examines  the  relationship  between 
monetary  costs  and  monetary  benefits.  The  guiding  principle  of  this 
approach,  according  to  Rogers  and  Ruchlin  (1971:228),  is  that  programs 
giving  the  highest  returns  should  be  increased  relative  to  other  programs 
(assuming  that  the  programs  with  the  highest  returns  yield  returns  which 
are  higher  than  on  alternative  investments  in  the  economy).  Psacharopoulos 
(1973b:623)  argues  that  a  rate  of  return  approach  is  generally  more 
justified  than  the  manpower  requirements  approach  in  view  of  the  evidence 
on  substitution  possibilities. 

However,  caution  must  be  expressed  regarding  the  use  of  the  rate 
of  return  approach  in  educational  planning.  Given  the  restricted  defi¬ 
nition  of  costs  and  benefits,  rate  of  return  analyses  need  to  be  supple¬ 
mented  with  other  indicators  in  educational  planning.  Accordingly, 

Bowman  (1969:652)  argues  "that  conventional  benefit-cost  analysis  is  an 
indispensable  but  insufficient  tool  for  educational  planning." 

The  emerging  thrust  in  educational  planning  appears  to  lie  in  a 

synthesis  of  the  various  approaches.  Blaug  (1967:278)  states  that: 

None  of  the  three  conflicting  approaches  to  educational  planning 
has  any  logical  priority  over  the  others.  Faced  with  an  un¬ 
certain  future,  educational  planning  must  diversify  its  portfolio 
of  methods  and  techniques. 

Blaug  (1967:286)  suggests  a  synthesis  of  the  three  approaches  whereby 
manpower  forecasts  are  made  initially  on  a  short-term  basis.  Concurrently 


46 


social  demand  projections  are  made.  Finally,  the  rate  of  return  approach 

is  used  to  examine  relationship  between  earnings  and  education.  The 

importance  of  this  latter  step  is  summarized  by  Blaug  when  he  states: 

By  making  such  calculations  on  a  year-to-year  basis  we  keep  a 
continual  check  on  labour  markets  for  highly  qualified  man¬ 
power  and  gradually  develop  insights  into  the  ways  in  which 
education  interacts  with  economic  growth. 

The  growing  pressures  for  increased  efficiency  in  public  expendi¬ 
tures  provides  added  support  for  the  use  of  rate  of  return  analysis  in 
educational  planning.  Haveman  (1971:7)  observes  that  a  basic  theme 
running  throughout  public  expenditure  analysis  is  economic  efficiency. 
Moreover,  the  need  to  improve  the  efficiency  of  educational  systems  has 
been  emphasized  by  the  Economic  Council  of  Canada  (1971:222).  Holmes 
(1974:29)  comments  on  the  Canadian  situation  as  follows: 

None  of  this  should  be  taken  to  mean  that  economic  considerations 
are  the  only,  or  even  the  most  important  factors  in  the  evaluation 
of  educational  programs.  Priorities  in  the  expenditure  of  public 
funds  may  very  properly  be  assigned  primarily  on  non-economic 
grounds,  but  economic  considerations  remain  important,  par¬ 
ticularly  now  that  the  financing  of  our  educational  system  takes 
such  a  large  share  of  the  taxpayers’  dollar. 

EMPIRICAL  RESULTS  AND  RESEARCH  NEEDS 

Since  the  emergence  of  the  theory  of  human  capital  in  the  1960's, 
numerous  studies  have  estimated  rates  of  return  on  educational  investment. 
Blaug  (1976:840)  observes  that  "calculations  of  the  rates  of  return  to 
investment  in  formal  schooling  have  proved  to  be  the  bread-and-butter  of 
the  human  capital  research  program  .  .  .  ." 

This  section  provides  a  selected  review  of  the  empirical  results 


and  of  research  needs  identified  in  the  literature. 
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Empirical  Results 

In  his  review  of  research  Douglass  (1970:365-369)  identifies 
three  periods  of  scholarly  activity,  each  differing  in  terms  of  the 
questions  being  asked  and  in  the  sophistication  of  the  research  design. 
During  the  earliest  period,  1956  to  1965,  private  rates  of  return  in  the 
vicinity  of  12  to  15  per  cent  were  found  for  higher  education  in  the 
United  States.  Douglass  contends  that  these  results  tended  to  overstate 
the  effects  of  education  on  earnings  because  of  weaknesses  in  research 
design  and  data  sources. 

In  the  middle  period,  1966  to  1972,  the  scope  of  interest  widened, 
data  sources  improved,  and  the  first  disaggregations  by  race,  sex  and 
region  were  derived.  Douglass  notes  that  private  rates  of  return  to 
four  years  of  college  in  the  United  States  ranged  between  9.6  per  cent 
(Hanoch,  1965)  to  13.6  per  cent  (Hines,  Tweeten  and  Redfern,  1970).  The 
general  conclusion  during  this  period  was  that  education  was  an  at¬ 
tractive  investment.  Hines,  Tweeten  and  Redfern  (1970:318)  suggested 
that  schooling  was  an  attractive  investment  across  all  schooling  levels 
and  for  all  race-sex  groups. 

Douglass  (1977:368-371)  notes  that  the  most  recent  empirical 
work,  1973  to  the  present,  has  broadened  further  in  terms  of  research 
interests.  Some  of  the  major  thrusts  include  studies  aimed  at  (1) 
sorting  out  the  influence  of  education  from  other  variables  that  affect 
earnings,  (2)  ascertaining  the  relationship  of  human  capital  formation 
through  schooling  with  human  capital  formation  in  pre-school  and  post¬ 
school  years,  and  (3)  further  disaggregation  by  occupational  group.  The 
present  study  fits  into  this  latter  research  thrust. 
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In  his  review  of  53  rate  of  return  studies  in  32  countries, 
Psacharopoulos  ( 1973a : 61—73)  makes  several  important  observations.  He 
notes  that  rates  of  return  tend  to  decline  as  the  level  of  education 
rises.  Generally,  the  highest  rates  of  return  are  to  primary  education 
and  the  lowest  are  to  graduate  level  university  education.  Also,  private 
rates  of  return  are  generally  higher  than  social  rates  of  return.  This 
is  not  surprising  given  the  extent  of  public  subsidization  of  education 
in  most  countries.  Furthermore,  rates  of  return  tend  to  be  higher  for 
males  than  for  females.  Finally,  a  wide  range  in  rates  of  returns 
exists  among  occupations. 

The  results  of  six  studies  are  summarized  in  Table  1.  All  of 
these  studies  are  relevant  to  the  present  study  in  that  they  provide 
rates  of  return  on  post-secondary  education.  However,  none  of  these 
studies  provides  a  direct  comparison  for  the  present  study.  These 
studies  dealt  either  with  broad  categories  of  post-secondary  education 
or  with  different  occupational  groups  than  those  contained  in  the  present 
study.  The  literature  review  revealed  very  few  Canadian  studies. 
Moreover,  only  Stager’s  study  appears  to  have  examined  non-university 
post-secondary  programs.  But  even  Stager’s  study  does  not  provide  a 
direct  comparison  since  nursing  was  the  only  identified  health  personnel 
training  and  these  programs  were  in  hospital  based  schools.  (Students 
in  those  schools  received  income  in  exchange  for  services  rendered  as 
part  of  their  training.)  The  overall  conclusion  from  the  review  of 
empirical  work  is  that  there  is  a  dearth  of  research  in  Canada  on  rates 
of  return  for  non-university  post-secondary  education  and  for  non¬ 
university  health  personnel  training  in  particular.  Therefore,  the 
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Table  1 


Rates  of  Return  from  Selected  Studies 


Findings 

Country 

Data 

Social 

Private 

Researcher 

Year  of  Study 

Base 

Sex 

Type  of  Education 

ROR 

ROR 

United  States 

1. 

Hines,  Tweeten  and 

1959 

Males 

Post-Secondary  (2-3  yrs.) 

8.3Z 

12.12 

Redfem  (1970)3 

National 

** 

Po6t-Secondary  (4  yrs.) 

9.7 

13.6 

Females 

Post-Secondary  (2-3  yrs.) 

2.3 

6.9 

" 

Post-Secondary  (4  yrs.) 

4.2 

9.9 

2. 

Raymond  &  Sesnowitzb 

1970 

Males 

Post-Secondary  (1-2  yrs.) 

13.3 

14.6 

(1975) 

National 

" 

Post-Secondary  (3  yrs.) 

10.6 

11.9 

Post-Secondary  (4  yr6.) 

14.3 

16.7 

Canada 

3. 

Podoluk  (1965) 

1961 

National 

Males 

Post-Secondary  (4  yrs.) 

14.0 

19.7 

4. 

Stager  (1968)c 

1961 

Males 

Institutes  of  Technology 

7.6 

9.4 

Ontario 

Females 

Nursing  Schools 

3.3 

11.0 

5. 

Systems  Research 

Croup  (1971) 

Females 

Nursing 

1.8 

11.5 

- 

6. 

Holmes  (1974)e 

1967 

National 

Males 

Post-Secondary  (4  yrs.) 

8.0 

N/A 

Note.  N/A  denotes  not  available. 


aNo  secular  growth  or  alpha  coefficient  adjustment. 

bA  3.5  per  cent  secular  growth  rate  adjustment  and  an  alpha  coefficient  of  75  per  cent. 
CNo  secular  growth  rate  adjustment  and  an  alpha  coefficient  of  67  per  cent. 

^A  2.7  per  cent  secular  growth  rate  adjustment  and  an  alpha  coefficient  of  80  per  cent. 


eA  2.5  per  cent  secular  growth  rate  adjustment  and  an  alpha  coefficient  of  100  per  cent 
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results  in  Table  1  provide  only  a  general  context  for  the  interpretation 
of  rates  of  return  in  the  present  study.  Reference  to  this  table  is 
made  in  Chapter  9  in  the  discussion  of  conclusions. 

Research  Needs 

A  wide  variety  of  research  needs  are  identified  in  the  literature. 
The  present  study  focused  on  four  research  needs  as  discussed  below. 

Returns  by  occupations  and  fields  of  study.  Psacharopoulos 
(1975:176)  observes  that  much  of  what  we  know  about  the  returns  to 
education  is  based  on  highly  aggregated  studies  particularly  by  level  of 
education.  The  evidence,  he  suggests,  is  very  scanty  on  the  returns  to 
education  within  levels  disaggregated  by  subject.  As  an  example,  he 
singles  out  returns  by  fields  of  study  in  higher  education  as  an  area 
where  gaps  exist. 

In  his  review  of  research  needs,  Nollen  (1975:56)  identifies  the 
need  for  further  disaggregated  studies  by  type  of  student  and  by  type  of 
formal  education.  Also,  Nollen  argues  that  "in  a  time  of  increasing 
concern  over  the  vocational  relevance  of  education,  more  detailed  results 
are  needed  on  the  rate  of  return  to  occupations."  This,  he  suggests,  is 
"important?  for  manpower  policy  since  it  begins  to  get  at  the  returns  to 
particular  skills."  Commenting  on  the  Canadian  situation,  Holmes  (1974: 
29)  suggests  that  future  studies  should  seek  greater  detail  by  educa¬ 
tional  level  and  that  additional  information  on  technical  education  is 
required. 

Disaggregated  approaches  such  as  those  by  occupation  or  field  of 
study  are  important  from  a  theoretical  standpoint  in  that  they  serve  to 
illustrate  more  clearly  the  relationship  between  education  and  earnings. 
Eckaus  (1973:51)  suggests  that  the  influences  of  education  on  earnings 
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are  complex  and  "cannot  be  caught  by  calculations  for  all  members  of  the 
labour  force  at  each  level  of  education."  Eckaus  (1973:53)  goes  on  to 
argue  that  there  is  not  only  one  rate  of  return  at  each  level,  but 
rather  there  are  many.  He  also  observes: 

This  idea  that  there  are  many  different  markets  for  different 
kinds  and  levels  of  education  has  not  previously  penetrated  deeply 
into  the  rate-of-return  approach  to  the  economics  of  education. 

In  education,  as  in  other  fields,  however,  policy-making  is 
fortunately  ahead  of  formal  economic  analysis.  When  the  need 
for  a  redress  in  demand  or  supply  in  a  particular  field  has 
appeared  particularly  pressing,  it  has  often  been  the  object  of 
a  particular  policy.  Unfortunately,  the  data  and  analysis 
necessary  for  satisfactory  policy-making  remains  incomplete. 

The  present  study  should  make  a  contribution  to  the  empirical 
literature  as  it  focused  on  12  non-university  health  personnel  training 
programs.  In  that  these  training  programs  are  largely  tailored  to 
specific  occupations,  the  study  also  serves  to  provide  rates  of  return 
by  occupation. 

Improved  cost  data.  The  need  for  improved  cost  data  has  been 
identified  in  the  literature.  Hansen  and  Weisbrod  (1969:80)  insist  that 
more  precise  and  current  estimates  of  capital  and  instructional  costs 
are  essential  in  gaining  a  better  understanding  of  the  total  costs  of 
education.  Douglass  (1977:377)  maintains  that  the  inadequacy  of  data 
concerning  educational  costs  is  one  of  underlying  problems  with  social 
rates  of  return.  This  research  need  has  been  identified  because  several 
rate  of  return  studies  have  used  cost  data  obtained  from  highly  aggregated 
statistics. 

Schultz  (1967:300)  argues  that  the  work  to  measure  costs  has 
fallen  behind  the  estimation  of  earnings,  but  both  are  vital  to  rate  of 
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return  studies.  He  contends  that  researchers  have  ignored  many  factors 
that  influence  the  cost  of  education.  More  specifically,  Schultz  states: 

I  am  not  so  much  troubled  by  our  national  (aggregate)  costs 
estimates  as  I  am  about  the  way  these  national  estimates  are 
then  allocated  to  various  subgroups  by  region  and  race  without 
taking  account  either  of  the  large  differences  in  cost  arising 
from  the  differences  in  the  regional  mix  of  low-cost  community 
colleges  and  high-cost  private  colleges  or  of  the  differences 
in  earnings  of  students  attending  school,  between  both  regions 
and  types  of  communities  in  the  same  region. 

The  present  study,  included  a  program  cost  analysis  as  part  of 
the  research  design.  The  cost  analysis  was  a  deliberate  attempt  to 
obtain  better  cost  data  than  has  been  relied  on  in  many  previous  studies. 

Monitor  rates  of  return  over  time.  Nollen  (1975:56)  states  that 
there  is  a  pressing  need  to  continue  to  monitor  rates  of  return  in  the 
1970's.  He  points  to  the  decline  in  the  "real"  annual  income  of  college 
graduates  in  the  1970' s  and  to  the  ever-rising  tuition  costs  as  having 
the  potential  effect  of  lowering  rates  of  return  in  the  future. 

Much  debate  currently  exists  as  to  the  trends  in  rates  of  return. 
Freeman  and  Hollomon  (1975:25)  contend  that  there  has  already  been  a 
substantial  decline  in  the  United  States.  They  cite  one  set  of  estimates 
which  show  the  rate  of  return  on  college  education  to  have  fallen  from 
12  to  8  per  cent  in  the  period  between  1969  and  1974.  However,  Witmer 
(1970:60)  challenges  these  findings  by  arguing  that  the  rate  of  return 
has  not  yet  declined.  Although  Witmer  does  concede  that  rates  may 
decline  over  the  next  25  years,  he  claims  they  will  recover  again  by  the 
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Holmes  (1974:29)  maintains  that  "additional  and  continuing  work" 
is  needed  on  rates  of  return  in  Canada.  While  much  the  same  debate  can 
be  expected  in  Canada,  relatively  little  data  exists  on  the  rate  of 
return  on  educational  investment  in  this  country.  Moreover,  he  argues 
that : 


Regular  measurement  of  the  economic  returns  to  education  is 
important,  not  only  because  a  large  amount  of  public  money  is 
involved,  but  also  because  the  returns  are  changing  as  rapidly 
as  changes  in  the  amount  and  kind  of  education  acquired  by  the 
Canadian  working  force. 

The  present  study  should  serve  to  provide  baseline  data  as  it 
presents  returns  on  investment  for  occupational  training  areas  not 
previously  examined  in  Canada.  The  choice  of  a  three  year  time  frame 
should  serve  to  strengthen  the  base  since  it  guards  against  establishing 
baseline  data  from  a  single  atypical  year. 

Returns  to  females.  Rate  of  return  studies  have  largely  been 
confined  to  males.  Schultz  (1970:303)  remarks  that  if  "one  were  to 
judge  from  the  work  being  done,  the  conclusion  would  be  that  human 
capital  is  the  unique  property  of  the  male  population."  Furthermore,  he 
states : 

If  it  is  true  that  investment  in  human  beings  is  only  for  males, 
we  would  do  well  to  drop  the  term  "human  capital"  and  replace  it 
with  "male  capital."  It  would  serve  notice  that  human  capital  is 
sex  specific!  Despite  all  of  the  schooling  of  females  and  other 
expenditures  on  them,  they  appear  to  be  of  no  account  in  the 
accounting  of  human  capital.  If  females  are  capital-free,  in 
view  of  all  that  is  spent  on  them,  we  are  in  real  trouble 
analytically,  unless  we  can  show  that  it  is  purely  for  current 
consumption. 

Woodhall  (1973:9)  adds  support  to  Schultz's  observation  when  she 


remarks : 

The  literature  on  investment  in  education  gives  the  impression 
that  women's  education  is  either  a  form  of  consumption,  or  an 
unprofitable  form  of  investment  given  the  likelihood  that  a  woman 
may  leave  the  labour  force  after  marriage,  or  may  work  short  hours 
in  a  low-paying  occupation. 
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Several  comments  about  the  returns  to  females  were  included  in 
Becker's  classic  study  (1964)  of  human  capital  even  though  women  were 
excluded  from  the  study.  Becker  (1975:178)  contended  that  while  income 
differentials  are  much  smaller  for  females  as  compared  to  male  college 
graduates,  the  rate  of  return  may  not  be  lower.  As  an  explanation  he 
noted  direct  costs  are  somewhat  lower  and  opportunity  costs  are  much 
lower  for  women."  Nevertheless,  Becker  adopted  the  attitude  taken  by 
many  economists  to  date  when  he  stated  "women  spend  less  time  in  the 
labour  force  than  men  and,  therefore,  have  less  incentive  to  invest  in 
market  skills." 

Given  the  rising  female  labour  force  participation  rates,  trad¬ 
itional  notions  about  the  returns  to  female  education  are  becoming  in¬ 
creasingly  questionable.  Moreover,  Woodhall  (1973:11)  cites  empirical 
results  from  around  the  world  which  suggest  that  education  may  indeed  be 
a  good  investment  for  females.  These  studies  demonstrate  that  an  im¬ 
portant  factor,  apart  from  lower  foregone  earnings  during  training,  is 
the  tendency  for  female  labour  force  participation  rates  to  increase 
with  higher  levels  of  education.  Leibowitz  (1975:172)  notes  that  the 
same  association  has  been  found  in  studies  in  the  United  States.  Woodhall 
(1973:18)  comments  on  the  association  between  education  level  and  female 
labour  force  participation  rates  as  follows: 

There  is  evidence  from  many  countries  that  the  more  highly  educated 
a  woman,  the  more  likely  she  is  to  work,  and  in  particular,  to 
return  to  work  after  marriage  or  child  rearing.  .  .  . 

•  •••••••••••••••••••••••••••••• 

Education  influences  a  woman's  willingness  to  work  by  increasing 
her  earnings  capacity;  and  by  increasing  access  to  more  enjoyable 
jobs. 


. 


55 

The  present  study  provides  an  examination  of  the  returns  to 
females  in  non-university  health  personnel  training  programs.  The 
analysis  of  earnings  was  based  on  the  most  recent  labour  force  par¬ 
ticipation  rates  for  females  in  Canada. 

SUMMARY  OF  CHAPTER  2 

This  chapter  has  presented  the  analytical  framework  for  the 
study  and  a  review  of  related  literature.  The  theory  of  human  capital 
provided  the  analytical  framework  for  the  study.  The  essence  of  this 
theory  is  that  persons  use  resources  to  improve  themselves  for  the  sake 
of  future  returns. 

The  analytical  framework  provided  by  the  theory  of  human  capital 
focuses  attention  on  the  costs  of  education,  and  on  the  increments  to 
productivity  that  result  from  education.  From  the  individual  or  private 
standpoint  the  costs  include  the  amount  of  foregone  earnings  and  direct 
educational  costs.  Costs  from  the  social  standpoint  are  much  higher  as 
public  subsidies  to  education  must  be  included.  Increments  to  produc¬ 
tivity  are  estimated  by  focusing  on  earnings  differentials  associated 
with  education.  Such  an  analysis  provides  a  restricted  view  of  benefits 
as  neither  the  psychic  benefits  to  the  individual  nor  the  external 
benefits  are  considered.  Nevertheless,  the  analysis  provides  a  measure 
of  at  least  one  of  the  multiple  effects  of  education. 

The  theory  of  human  capital  provides  theoretical  basis  for  the 
rate  of  return  approach  to  educational  planning.  While  the  social 
demand  and,  particularly,  the  manpower  requirements  approach  are  more 
popular  approaches,  only  the  rate  of  return  approach  provides  an  analysis 


. 


of  the  relationship  between  the  monetary  costs  and  benefits  of  education 
The  emerging  thrust  is  for  a  synthesis  of  the  three  approaches  in  edu¬ 
cational  planning. 

Since  the  emergence  of  the  theory  of  human  capital  in  the  1960’s 
numerous  studies  have  examined  rates  of  return  on  educational  investment 
The  emphasis  for  research  has  changed  from  the  highly  aggregated  studies 
of  the  1960's  to  more  complex  and  disaggregated  studies  in  the  1970’ s. 
The  present  study  focused  on  four  research  needs  identified  in  the 
literature,  namely,  the  need  to:  (1)  estimate  returns  by  occupational 
group  and  field  of  study,  (2)  obtain  improved  cost  data  for  rate  of 
return  studies,  (3)  monitor  rates  of  return  over  time,  and  (4)  estimate 


the  returns  to  educational  investment  for  females. 


V 
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Chapter  3 


THE  METHODOLOGY  FOR  ESTIMATING  COSTS 

The  analytical  framework  provided  by  the  theory  of  human  capital 
focuses  attention  on  the  relationship  between  the  costs  of  training,  or 
the  magnitude  of  investment,  and  the  earnings  differentials  associated 
with  training.  This  chapter  describes  the  costing  methodology  used  in 
the  study.  The  following  chapter  presents  the  methodology  for  the 
estimation  of  earnings  differentials  and  for  the  measurement  of  monetary 
returns  on  investment. 

OVERVIEW  OF  THE  COSTING  METHODOLOGY 

The  Costing  Approach 

At  the  outset,  there  is  a  need  to  recognize  that  numerous 
approaches  to  costing  exist.  Moreover,  the  National  Center  for  Higher 
Education  Management  Systems  (NCHEMS)  (1977:4.5,1)  states: 

The  determination  of  cost  information  is  a  process  of  approxi¬ 
mation,  and  requires  the  individual  performing  cost  determinations 
to  exercise  judgement  based  on  circumstances  relevant  to  the 
purposes  for  which  cost  information  is  collected.  Different  cost 
results  occur  even  when  equally  valid  alternative  approaches  are 
used. 

Since  the  total  resource  costs  are  relevant  in  the  estimation  of 
social  costs,  a  full  cost  approach  was  appropriate  for  this  study. 

NCHEMS  (1977:  4-8)  defines  full  costing  as  "the  accumulation  of  all 
direct  and  indirect  costs  attributed  to  units  of  service."  Such  an 
approach  enables  the  user  not  only  to  examine  the  total  costs,  but  also 
to  analyze  the  direct  and  indirect  components  of  this  total. 
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An  important  feature  of  cost  analysis  is  the  identification  of 
costs  in  terms  of  particular  units  of  service  provided.  NCHEMS  (1977:3) 
observes  that  the  primary  difference  between  cost  accounting  and  fi¬ 
nancial  accounting  is  that  "the  former  involves  obtaining  unit  cost  of 
information  and  the  latter  involves  obtaining  costs  primarily  by  organi¬ 
zational  unit  or  function."  In  the  present  study  costs  were  determined 
on  both  per  student  and  per  graduate  bases.  The  rationale  for  including 
a  per  graduate  cost,  as  noted  in  the  review  of  literature,  is  particu¬ 
larly  relevant  in  the  case  of  the  training  programs  examined  in  this 
study.  The  health  personnel  training  programs  are  largely  tailored  for 
particular  occupations  and  graduation  from  the  training  programs  is 
necessary  for  entry  to  the  respective  occupations. 

Although  this  study  was  concerned  with  social  costs  and  their 
distribution  in  terms  of  cost  components,  costs  were  also  determined 
from  the  standpoint  of  the  individual.  In  estimating  private  costs, 
three  types  of  students  were  considered;  namely,  self-supporting  students, 
bursary  recipients,  and  allowance  recipients. 

Particular  Features  of  the  Costing  Approach 

Time  period.  While  the  cost  data  and/or  appropriate  indexes  for 
each  cost  component  were  available  on  an  annual  basis,  the  exact  re¬ 
porting  year  for  the  data  differed  in  some  cases.  Rather  than  adjust 
each  set  of  data,  the  1974,  1975  and  1976  calendar  years  were  chosen  as 
the  guidelines  for  the  collection  of  data.  The  reporting  year  most 
comparable  to  those  calendar  years  was  then  accepted  in  the  case  of  each 


data  source. 
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The  training  years  involved  were  1974-75,  1975-76  and  1976-77. 

The  choice  of  the  first  calendar  year  (e.g.  1974  in  the  case  of  1974-75) 
was  made  largely  because  educational  institution  costs,  as  recorded  on 
the  basis  of  the  government's  fiscal  year,  more  accurately  reflected  the 
first  rather  than  the  second  calendar  year.  The  government's  fiscal 
year  runs  from  April  1  to  March  31. 

The  intent  of  the  study  was  to  provide  costs  and  earnings  for 
each  of  the  three  years.  Since  no  standardization  was  used,  differences 
in  costs  and  earnings  between  the  years  include  the  effects  of  inflation. 
This  did  not  pose  a  problem  since  the  costs  and  earnings  for  each  year 
reflected  the  same  dollar  values  and  the  main  objective  of  the  study  was 
to  examine  the  relationship  between  these  variables  at  three  points  in 
time. 

Enrolment  basis.  Eisner  (1978:  34-37)  observes  that  "the  calcul¬ 
ation  of  student  enrolments,  while  seeming  to  be  a  simple  procedure,  is 
a  most  difficult  and  complex  task."  Moreover,  as  Eisner  goes  on  to 
point  out,  the  manner  in  which  students  are  counted  can  dramatically 
affect  the  values  in  the  "bottom  line"  of  cost  calculations.  Because  of 
the  critical  nature  of  the  enrolment  counting  procedures,  he  argues  that 
the  adoption  of  a  consistent  methodology  is  important,  particularly  in 
studies  where  different  programs  or  schools  are  to  be  compared. 

The  enrolment  statistics  used  in  the  present  study  reflected  the 
initial  or  starting  enrolment  in  programs.  These  enrolments  are  presented 
in  Appendix  D,  Tables  46  and  47. 
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Costing  two  year  programs.  The  costs  of  two  year  programs  were 
determined  by  obtaining  the  total  program  costs  in  a  single  year.  This 
total  included  the  costs  for  both  year  one  and  year  two  of  the  program. 

An  alternative  approach  would  have  been  to  follow  each  group  of  students 
and  thereby  obtain  year  one  costs  from  one  training  year  and  year  two 
costs  from  the  succeeding  training  year.  This  approach  was  not  used 
because  cost  data  by  year  of  program  were  not  available  for  all  two 
year  programs.  Also,  the  approach  would  have  introduced  inflationary 
cost  increases. 

Number  of  graduates.  For  one  year  programs,  the  number  of 
graduates  from  each  program  in  each  year  was  readily  evident.  However, 
in  the  case  of  the  two  year  programs,  difficulties  arose. 

The  costing  of  two  year  programs  was  done  using  the  combined 
year  one  and  year  two  enrolment  in  each  training  year.  Under  such  an 
approach,  the  use  of  the  actual  number  of  graduates  in  a  particular 
training  year  would  have  been  misleading  as  only  year  two  students  could 
possibly  graduate.  To  ensure  a  meaningful  relationship  between  per 
student  and  per  graduate  costs,  the  number  of  graduates  had  to  correspond 
to  the  enrolment  base.  Consequently,  an  enrolment  flow  approach  was 
used  to  derive  the  appropriate  number  of  graduates  in  each  year.  The 
appropriate  number  of  graduates  was  derived  by  taking  the  actual  number 
of  graduates  from  the  year  two  enrolment  in  a  given  training  year  and 
then  adding  to  that  the  number  of  first  year  students  who  eventually 
went  on  to  graduate  one  year  hence.  In  doing  this,  however,  the  graduate 
and  enrolment  figures  were  matched  only  in  terms  of  the  time  dimension, 
not  on  an  individual  basis.  Therefore,  the  actual  number  of  graduates 
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in  1976  corresponded  to  first  year  enrolment  in  1974-75  because  that  is 
when  the  graduates  would  have  normally  entered  the  program.  The  number 
of  graduates  and  the  corresponding  initial  enrolment  in  the  two  year 
programs  is  shown  in  Appendix  D,  Table  46. 

Cost  components.  The  five  cost  components  included  in  this 
study  were  (1)  educational  institution  costs,  (2)  foregone  earnings  of 
students,  (3)  government  subsidies  to  students,  (4)  student  educational 
costs,  and  (5)  the  imputed  costs  of  interest  on  physical  plant  and  of 
property  tax  exemptions.  Each  of  these  cost  components  is  described 
separately  in  the  following  sections  of  this  chapter. 

EDUCATIONAL  INSTITUTION  COSTS 

The  application  of  a  full  costing  approach  in  determining  edu¬ 
cational  institution  costs  was  made  using  NCHEMS's  Procedures  for 
Determining  Historical  Full  Costs  (1977)  as  a  guide.  These  procedures 
were  designed  to  promote  standard  definitions  and  procedures  for  col¬ 
lecting  cost  information  in  higher  education. 

While  the  training  years  for  most  programs  under  review  ran  from 
September  to  late  June,  cost  data  were  available  only  on  the  basis  of 
the  government’s  fiscal  year,  namely  April  1  to  March  31.  In  keeping 
with  the  budgeting  practices  for  the  programs,  the  1974-75  fiscal  year 
data  were  used  for  the  1974-75  training  year. 

As  noted  earlier,  the  Kelsey  and  Wascana  Institutes  are  provincial 
government  institutions  administered  by  the  Department  of  Continuing 
Education.  However,  other  government  departments  also  have  some  specific 
responsiblities ;  the  most  important  being  the  Department  of  Government 
Services  which  has  responsibility  for  the  physical  plant. 
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Educational  institution  costs  were  defined  as  the  costs  of  oper- 
ating  the  health  personnel  training  programs.  These  consisted  of  four 
sub-components:  (1)  direct  instructional  costs,  (2)  indirect  instruction¬ 
al  costs  at  the  Institutes,  (3)  physical  plant  costs,  and  (4)  central 
department  costs. 

Direct  Instructional  Costs 

Definition.  Direct  instructional  costs  comprised  specific 
objects  of  expenditure  which  were  incurred  by  each  training  program. 

Seven  of  the  12  programs  were  identifiable  cost  centers  within  the 
government’s  accounting  system  (in  the  terminology  of  the  accounting 
system,  these  programs  were  separate  sub-subvotes).  The  other  five 
programs  were  those  offered  at  the  health  sciences  division  of  Wascana 
Institute  where  the  division  itself  was  the  sub-subvote  or  cost  center. 
Therefore,  a  supplementary  set  of  procedures  was  necessary  to  break  down 
the  division  expenditures  on  a  program  basis. 

The  specific  objects  of  expenditure  constituting  direct  in¬ 
structional  costs  were  (1)  salaries  and  wages,  (2)  contractual  services 
(e.g.  staff  travel  and  sustenance,  publicity,  and  professional  fees), 

(3)  materials  and  supplies,  and  (4)  other  miscellaneous  obligations  such 
as  sales  tax  on  supplies.  These  objects  were  readily  identifiable  in 
codes  1  to  4  of  the  government's  accounting  system. 

An  annual  use  charge  on  program  specific  equipment  was  subsumed 
in  direct  instructional  cost.  Following  the  guideline  provided  by 
NCHEMS  (1977:2.45),  the  charge  was  calculated  assuming  the  life  of  the 
equipment  was  10  years.  In  the  depreciation  schedules  maintained  by  the 
institutes,  a  distinction  is  made  between  "capital"  and  "non-capital" 
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equipment;  the  former  being  over  $25  and  the  latter  being  less  than 
that  amount.  Therefore,  only  the  "capital"  component  was  considered  in 
deriving  the  annual  use  charge  on  equipment.  The  items  below  $25  were 
counted  in  the  year  of  purchase  at  their  total  value.  (See  Appendix  J, 
Table  61  for  annual  use  charges  for  program  specific  equipment.)  While 
the  annual  use  charge  on  program  specific  equipment  could  have  been 
treated  as  a  separate  cost  sub-component,  this  was  not  warranted  given 
its  relatively  low  impact  on  educational  institution  costs. 

The  one  other  item  included  within  the  definition  of  direct 
instructional  cost  was  the  employer  contribution  for  employee  fringe 
benefit  plans;  namely,  Canada  Pension  Plan,  Group  Life  Insurance, 
Unemployment  Insurance  and  Superannuation.  Again,  this  is  an  item  which 
NCHEMS  (1977:2.16)  has  identified  as  being  essential  in  program  costing. 
The  inclusion  of  this  item  posed  problems  in  this  study  as  several 
government  agencies,  other  than  the  Department  of  Continuing  Education, 
actually  pay  the  employer  contribution  for  all  government  employees, 
including  Institute  staff.  The  Department  of  Finance  pays  the  contrib¬ 
ution  for  Canada  Pension  and  Unemployment  Insurance.  The  employer 
contribution  for  Group  Life  Insurance  and  Superannuation  are  covered  by 
the  Public  Service  Commission  and  the  Public  Service  Superannuation 
Board,  respectively.  Since  the  employer  contributions  are  paid  for  all 
government  employees,  it  was  not  possible  to  single  out  Institute  staff. 
Therefore,  an  estimate  for  employer  contributions  was  made  using  the 
practice  followed  in  provincial  claims  to  the  federal  government  under 
the  Adult  Occupational  Training  Act  where  total  salary  and  wages  were 


increased  by  8.5  per  cent. 
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Sources  of  data.  The  three  sources  of  data  used  in  estimating 
direct  instructional  costs  were  (1)  the  Detail  Expenditure  Estimates  of 
the  Department  of  Continuing  Education,  (2)  the  claims  under  the  Adult 
Occupational  Training  Ac t ,  and  (3)  the  capital  equipment  inventories 
maintained  by  the  Institutes. 

The  Detail  Expenditure  Estimates  of  the  Department  of  Continuing 
Education  provided  both  estimates  for  the  coming  year  and  the  actual 
expenditure  for  past  years.  Only  the  actual  expenditure  data  were  used 
in  this  study.  The  source  provided  a  breakdown  of  expenditure  by  code 
on  a  sub-subvote  level. 

Claims  prepared  under  the  Adult  Occupational  Training  Act  were 
used  in  the  case  of  the  seven  one  year  programs.  While  these  claims 
used  the  same  expenditure  data  as  in  the  source  noted  above,  the  8.5 
per  cent  upwards  adjustment  for  fringe  benefits  was  already  included. 

These  claims  were  available  for  only  the  one  year  programs  because  only 
these  programs  were  eligible  for  support  under  the  Adult  Occupational 
Training  Act. 

The  capital  equipment  inventories  maintained  by  the  Institutes 
were  used  to  derive  the  annual  use  charge  on  equipment. 

Health  sciences  division,  Wascana.  A  supplementary  set  of  pro¬ 
cedures  was  necessary  to  estimate  program  costs  at  this  division  because 
the  division,  not  specific  programs,  was  the  established  cost  center. 

This  arrangement  was  due  to  the  existence  of  a  core  curriculum  for 
several  programs. 

The  division  operated  five  of  the  programs  included  in  this 
study:  diploma  nursing,  psychiatric  nursing,  health  record  administrator, 


nursing  assistant,  and  operating  room  nursing. 
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A  closer  investigation  of  the  instructional  programs  at  the 
division  revealed  the  following: 

(1)  A  common  core  year  was  used  primarily  for  first  year  diploma 
nursing,  first  year  psychiatric  nursing,  and  the  nursing  assistant 
program. 

(2)  Year  one  of  the  health  record  administrator  program  had 
only  a  limited  association  with  the  core  year  in  that  two  subject  areas 
(social  sciences  and  biologial  sciences)  were  shared. 

(3)  The  second  year  of  each  two  year  program  operated  independ¬ 
ently  in  terms  of  instructional  staffing. 

(4)  The  operating  room  nursing  program  was  not  involved  in  the 
sharing  of  instructional  staff  with  other  programs. 

(5)  The  staffing  configuration  for  the  division  had  remained 
virtually  unchanged  during  the  period  covered  by  this  study. 

(6)  Eight  of  the  18  course  credit  hours  provided  in  year  two  of 
the  health  record  administrator  program  were  provided  by  the  University 
of  Regina. 

Therefore,  four  steps  were  necessary  to  estimate  program  costs 
for  programs  in  the  health  sciences  division. 

First,  the  salary  costs  of  the  entire  division  for  1976-77  were 
distributed  among  five  instructional  areas.  The  percentage  breakdown 
was  as  follows : 


Core  Year 

52.39% 

Diploma  nursing,  year  two 

23.91% 

Psychiatric  nursing,  year  two 

14.47% 

Health  record  technology 

4.75  % 

Operating  room  nursing  and 

techniques 

4.48% 
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This  distribution  was  derived  using  the  actual  assignment  of  teaching 
and/or  supervisory  duties  for  individuals.  In  effect,  the  teaching 
and/or  supervisory  load  for  the  entire  staff  was  reviewed.  The  salary 
for  each  individual  was  then  attributed  to  one  of  the  above  instructional 
areas  or  prorated  among  areas.  (Of  the  83  staff  members,  however,  only 
17  had  responsibilities  in  more  than  one  of  the  above  instructional 
areas.)  In  view  of  the  stability  in  the  staffing  configuration,  the 
same  percentage  breakdown  of  salary  costs  was  also  used  for  the  1974-75 
and  1975-76  training  years. 

Second,  the  other  direct  instructional  costs  (contractual 
services,  materials  and  supplies,  miscellaneous  obligations,  non-capital 
equipment,  and  the  annual  use  charge  on  equipment)  were  allocated  to  the 
five  instructional  areas  on  the  basis  of  student  training  day  propor¬ 
tions.  While  the  accuracy  of  this  approach  may  be  questioned  since  it 
assumes  an  equivalent  cost  per  student,  the  impact  of  any  distortion  on 
the  resulting  program  costs  would  be  minimal.  The  non-salary  costs 
represented  a  relatively  small  part  of  direct  instructional  costs;  in 
1976-77,  these  costs  accounted  for  12  per  cent  of  direct  instructional 
costs. 

With  the  completion  of  the  above,  the  direct  instructional  costs 
for  both  the  health  record  administrator  and  the  operating  room  nursing 
program  were  derivable.  In  the  case  of  the  health  record  administrator 
program,  the  direct  instructional  costs  by  themselves  were  misleading  as 
the  University  of  Regina  provided  two  courses  for  these  students. 

However,  the  costs  for  these  courses  were  included  in  the  total  educa¬ 
tional  institution  costs  as  will  be  discussed  later.  Also,  beginning  in 
1976-77,  a  health  record  technician  option  was  offered.  Therefore,  for 


. 
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that  year  it  was  necessary  to  prorate  direct  instructional  costs  between 
the  health  administrator  year  one  program  and  the  health  record  technician 
option.  The  respective  proportions  of  total  student  training  days  were 
used  to  prorate  costs. 

In  the  case  of  the  operating  room  nursing  program,  direct  in¬ 
structional  costs  were  obtained  by  taking  one  half  of  the  direct  instruc¬ 
tional  costs  for  the  operating  room  nursing  and  techniques  instructional 
area.  Only  one  half  of  the  cost  was  used  as  two  programs  were  operated 
under  the  operating  room  nursing  and  techniques  instructional  area 
(operating  room  nursing  and  operating  room  technician).  Since  each 
program  was  identical  in  length  (one  semester)  and  operated  with  the 
same  staff  complement,  the  cost  of  operating  room  nursing  alone  was  one 
half  the  total  direct  instructional  costs. 

Third,  the  total  direct  instructional  costs  for  the  core  year 
were  distributed  among  diploma  nursing  year  one,  psychiatric  nursing 
year  one  and  the  nursing  assistant  program.  This  distribution  was  made 
using  each  program’s  share  of  total  student  training  days.  The  implicit 
assumption  of  an  equivalent  cost  per  student  was  realistic  given  the 
fact  that  all  students  are  in  a  common  year.  With  the  completion  of 
this  task,  the  direct  instructional  costs  for  the  nursing  assistant 
program  were  derivable. 

Fourth,  the  direct  instructional  costs  of  diploma  nursing  and 
psychiatric  nursing  were  derived  by  adding  together  the  year  one  and 
year  two  costs. 
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Dental  division,  Wascana.  While  both  the  dental  nursing  and 
dental  assistant  programs  were  identifiable  cost  centers  at  this  division, 
a  closer  investigation  revealed  that  part  of  the  total  salary  costs 
charged  to  the  dental  nursing  program  were  attributable  to  the  dental 
assistant  programs  (approximately  4  per  cent  in  1975-76  and  7.7  per  cent 
in  1976-77).  Accordingly,  these  adjustments  were  made  in  the  estimation 
of  direct  instructional  costs  for  the  two  programs.  Also,  the  annual 
use  charge  on  equipment  had  to  be  shared.  Since  the  dental  nursing 

program  was  established  first,  most  of  the  equipment  in  the  division  was 

purchased  for  that  program.  The  dental  assistant  program,  established 
in  1975,  uses  much  of  this  equipment.  The  proration  of  the  annual  use 

charge  was  made  using  each  program's  share  of  total  student  training 

days.  This  proration  appeared  to  reflect  closely  the  actual  usage  in  the 
main  clinic  area. 

Indirect  Instructional  Costs  at  the  Institute 

Definition.  Indirect  instructional  costs  at  the  Institute 
consisted  of  the  overhead  activities  which  supported  instructional 
programs.  While  each  Institute  had  a  different  categorization  of  the 
overhead  activities,  the  major  areas  were  (1)  administration,  (2)  office 
printing  services,  (3)  registrar's  office  and  student  services,  (4) 
resource  centre,  (5)  supply  and  transportation,  and  (6)  staff  development. 

In  addition,  Kelsey  included  the  associated  studies  division  as  an 
overhead  category  in  its  accounting. 

Both  the  actual  operating  costs  for  these  areas  and  an  annual 
use  charge  on  equipment  (again  assuming  a  10  year  life)  were  derived. 

(See  Appendix  J,  Table  62  for  annual  use  charges  on  overhead  equipment.) 
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The  associated  studies  division  at  Kelsey  requires  some  further 
explanation  because  no  such  division  existed  at  Wascana.  At  Wascana  the 
instruction  in  general  education  areas  (e.g.  natural  sciences  and  social 
sciences)  was  carried  out  by  each  division  for  its  own  students.  At 
Kelsey  the  associated  studies  division,  a  separate  division,  provided 
this  instruction  in  all  program  areas.  Thus  the  direct  instructional 
costs  at  Wascana  included  the  costs  for  the  general  education  courses. 

Because  of  this  difference,  neither  direct  instructional  nor  indirect 
instructional  costs  were  comparable  between  the  institutes.  The  combin¬ 
ation  of  direct  and  indirect  instructional  costs,  however,  did  provide 
meaningful  comparative  data. 

Allocation  basis.  Indirect  instructional  costs  were  allocated 
to  programs  using  each  program’s  proportion  of  the  total  student  training 
days.  Total  student  training  days  referred  to  the  largest  number  of 
students  enrolled  during  the  year  multiplied  by  the  number  of  training 
days  in  the  program.  Where  total  indirect  costs  were  available  for  a 
division,  the  number  of  student  training  days  for  the  entire  division 
was  used  as  the  total.  Each  program’s  proportion  of  that  total  was  then 
used  to  prorate  the  total  division  costs  among  the  programs  in  the 
division.  Where  total  indirect  costs  were  available  only  for  the  entire 
Institute,  each  program’s  proportion  of  the  total  student  training  days 
for  the  entire  Institute  was  used  to  prorate  indirect  costs.  (This 
allocation  approach  is  referred  to  as  the  student  training  day  allocation 
approach  herein.  See  Appendix  J,  Tables  63,  64  and  65  for  a  breakdown 
of  student  training  days.) 

Sources  of  data.  The  same  data  sources  were  used  as  in  the 


case  of  direct  instructional  costs. 
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Physical  Plant  Costs 

Definition.  Physical  plant  costs  consisted  of  maintenance  costs 
for  buildings  and  an  annual  use  charge  on  the  book  value  of  buildings 
(costs  at  the  time  of  construction).  The  annual  use  charge  was  calculated 
assuming  a  50  year  life  for  buildings  as  recommended  by  NCHEMS  (1977:2.44). 

Sources  of  data.  With  the  exception  of  the  dental  division  at 
Wascana  Institute,  actual  maintenance  and  construction  costs  were  readily 
available  from  the  Department  of  Government  Services.  (See  Appendix  J, 
Tables  66  and  67.)  A  separate  discussion  of  the  dental  division  is 
presented  later  since  the  source  of  data  and  the  procedures  used  to 
derive  physical  plant  costs  for  programs  at  that  division  differed 
somewhat  from  the  other  programs. 

Allocation  approach.  With  the  exception  of  the  dental  division, 
physical  plant  costs  were  allocated  to  programs  using  a  two-staged 
approach.  First,  the  proportion  of  the  total  institute  square  footage 
attributable  to  the  health  sciences  area  was  used  to  allocate  maintenance 
costs  and  annual  use  charges  to  the  health  science  program  area  in  each 
Institute  (see  Appendix  J,  Table  68  for  the  square  footage  and  proportions 
involved).  Second,  because  square  footage  by  specific  program  was  not 
available,  the  allocation  of  costs  among  the  specific  health  science 
programs  was  done  using  the  student  training  day  allocation  approach. 

Dental  division,  Wascana.  The  determination  of  both  construc¬ 
tion  and  maintenance  costs  at  the  dental  division  posed  problems.  The 
division  is  housed  in  a  separate  facility  which  is  part  of  the  Regina 
General  Hospital  complex.  (The  facility  was  formerly  a  nurses  residence 


for  the  Regina  General  Hospital.)  The  entire  hospital  complex 
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was  acquired  by  the  provincial  government  in  1974.  Neither  the  initial 
construction  costs  nor  a  market  valuation  on  the  facility  housing  the 
dental  division  was  available.  Moreover,  parts  of  the  structure  were  45 
years  old  and  major  renovations  were  required  to  make  the  facility 
suitable  as  an  instructional  facility.  Because  of  these  background 
factors,  the  initial  construction  costs  were  ignored  and  the  annual 
charge  was  calculated  on  the  value  of  renovations  alone  (see  Appendix  I). 

The  determination  of  maintenance  costs  posed  problems  because 
the  Department  of  Government  Services  did  not  pay  the  full  costs  in  this 
regard.  The  hospital  continued  to  provide  some  services.  Consequently, 
as  discussed  in  Appendix  I,  maintenance  costs  were  estimated  using  the 
prevailing  maintenance  and  operation  rates  for  rented  facilities. 

Once  the  values  for  the  annual  use  charge  and  maintenance  costs 
were  obtained  for  the  division,  costs  were  then  allocated  to  the  dental 
nursing  and  dental  assistant  programs.  Again  the  student  training  day 
allocation  approach  was  used  in  this  regard.  (In  1974-75,  however,  the 
dental  assistant  program  did  not  exist.) 

Central  Department  Costs 

Definition.  NCHEMS  (1977:2.20)  recommends  that  a  proportional 
share  of  the  administrative  expenses  of  state  agencies  or  other  con¬ 
tributing  organizations  should  be  included  in  cost  studies.  In  that  the 
Department  of  Continuing  Education  was  directly  responsible  for  the 
administration  of  the  two  institutes,  proportions  of  the  central  office 
costs  of  that  department  were  included  in  the  costs  of  each  health 
personnel  training  program. 


. 
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Allocation  approach.  The  allocation  involved  an  analysis  of  the 
expenditure  of  the  Department  of  Continuing  Education  and  the  identi¬ 
fication  of  those  branches  which  performed  a  support  role  to  the 
institutes.  Essentially,  there  were  two  types  of  support  branches: 
those  which  provided  support  to  all  types  of  post-secondary  institutions 
and  those  which  were  relevant  only  to  the  non-university  sector  of  the 
post-secondary  system.  The  expenditure  of  the  institute  relative  to  the 
total  department  and  total  non-university  expenditure  was  used  to  allocate 
these  costs  (see  Appendix  J,  Table  69). 

Once  central  department  costs  were  allocated  to  the  Institutes, 
a  sub-allocation  to  health  science  programs  was  made  using  the  student 
training  day  allocation  approach. 

Total  and  Net  Educational  Institution  Costs 

The  total  educational  institution  costs  for  each  program  were 
derived  by  adding  together  the  direct  instructional,  indirect  instruct¬ 
ional,  physical  plant,  and  central  department  costs.  The  only  exception 
was  in  the  case  of  the  health  record  administrator  program  where  the 
costs  of  two  classes  provided  by  the  University  of  Regina  (computer 
science  and  statistics)  were  also  included  in  the  total  cost.  These 
costs  were  provided  by  the  University  of  Regina;  both  the  academic  and 
administrative  costs  were  included. 

Net  educational  institution  costs  were  derived  by  subtracting 
estimated  tuition  fee  revenue  from  total  educational  institution  costs. 
This  was  necessary  as  tuition  fees  were  included  in  the  student 
educational  cost  component  of  this  study. 


■ 


FOREGONE  EARNINGS  OF  STUDENTS 


The  earnings  foregone  by  students  while  enrolled  in  the  training 
programs  constituted  the  second  cost  component  in  this  study. 

Reference  Groups 

The  value  of  foregone  earnings  was  estimated  using  reference 
groups  from  the  Saskatchewan  labour  force.  With  the  exception  of  the 
operating  room  nursing  program,  the  appropriate  reference  group  in  the 
case  of  each  program  was  selected  on  the  basis  of  three  variables:  age, 
sex,  and  education  level.  This  first  required  an  analysis  of  the 
characteristics  of  students  enrolled  in  the  training  programs. 

Age.  Available  data  on  the  age  distribution  of  enrolled  student 
by  program  and  the  average  age  of  graduates  clearly  revealed  that  the 
vast  majority  of  students  were  in  the  19  to  24  year  old  age  group  (see 
Appendix  D,  Table  48).  This  profile  was  evident  in  all  three  years  of 
the  study. 

Sex.  The  female  proportion  of  graduates  exceeded  90  per  cent  in 
all  programs  and  in  all  three  years  with  the  exception  of  psychiatric 
nursing  where  in  1975  and  1977  the  proportions  were  89  and  85  per  cent. 
Overall  females  accounted  for  97,  98  and  97  per  cent  of  total  graduates 
in  1975,  1976  and  1977,  respectively  (see  Appendix  D,  Table  49). 

Education  level.  In  seven  programs  the  prerequisite  education 
level  was  grade  12.  In  the  nursing  assistant  and  dental  assistant  pro¬ 
grams,  the  prerequisite  was  only  grade  11.  However,  the  vast  majority 
of  students  in  these  two  programs  entered  with  complete  grade  12 
(see  Appendix  D,  Table  50). 
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The  reference  group  used  for  all  programs  with  the  exception  of 
operating  room  nursing  consisted  of  females  with  a  grade  12  level  of 
education  who  were  in  the  19  to  24  year  old  age  category.  In  the  case 
of  the  grade  11  prerequisite  programs,  supplementary  analyses  were 
undertaken  using  a  grade  11  reference  group. 

The  reference  group  for  the  operating  room  nursing  program  was 
registered  nurses.  No  specific  controls  were  included  for  sex  or  age. 

Foregone  Earnings  Data 

The  age-earnings  data  for  the  grade  12  and  11  reference  groups 
were  obtained  from  a  special  tabulation  of  the  1971  Census  of  Canada 
(see  Appendix  B.l  for  the  data  request). 

The  base  earnings  for  the  grade  12  and  11  reference  groups  were 
the  average  employment  incomes  for  Saskatchewan  female  wage  earners 
working  on  a  full-time,  full-year  basis  as  provided  by  the  special  tab¬ 
ulation  (see  Appendix  G,  Tables  56  and  57.)  Since  these  data  were 
actually  1970  earnings,  it  was  necessary  to  adjust  the  earnings  upwards 
to  reflect  the  situation  in  the  years  covered  by  this  study  -  1974,  1975 
and  1976.  The  upwards  adjustment  was  made  using  the  Industrial  Composite 
Index.  A  discussion  on  the  use  of  this  index  is  presented  in  Appendix  F. 
While  the  special  tabulation  provided  average  employment  income  by  age 
category,  the  categories  did  not  coincide  with  the  age  group  enrolled 
in  the  training  programs.  Both  a  15  to  19  and  a  20  to  24  age  group  were 
presented  in  the  tabulation,  but  the  enrolled  age  group  ranged  between 
19  and  24.  Consequently,  an  average  of  the  employment  incomes  in  the  15 
to  19  and  20  to  24  age  groups  was  used  in  this  study. 
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The  base  earnings  data  for  the  registered  nurse  reference  group, 
used  in  the  case  of  operating  room  nursing,  were  taken  from  the  salary 
scales  for  registered  nurses  in  each  year.  Since  some  work  experience 
is  necessary  prior  to  admission  to  the  operating  room  nursing  program, 
the  third  step  on  the  salary  scale  was  used.  This  assumed  two  years 
work  experience. 

Estimation  of  Net  Foregone  Earnings 

The  foregone  earnings  as  described  above  were  gross  foregone 
earnings.  Several  adjustments,  as  noted  in  the  review  of  the  literature, 
were  necessary  in  order  to  estimate  a  more  realistic  value  of  foregone 
earnings.  The  net  foregone  earnings  in  this  study  were  derived  by 
adjusting  the  gross  foregone  earnings  data  for  unemployment  and  student 
wages.  An  exception  was  made  for  operating  room  nursing.  Given  the 
short  duration  of  the  program  (18  weeks)  and  the  general  pattern  of 
students  coming  directly  from  full-time  employment,  adjustments  for 
unemployment  and  student  wages  were  not  appropriate. 

The  adjustments  made  for  unemployment  and  students  wages  for  all 
programs  except  operating  room  nursing  were  as  follows: 

Unemployment  adjustment.  The  unemployment  rates,  disaggregated 
by  the  relevant  age-sex-education  characteristics  for  this  study,  were 
available  for  1976  from  a  Statistics  Canada  ( 1978c : 51-58)  publication 
based  on  the  1976  Census  of  Canada.  The  only  available  data  for  1974 
and  1975  were  from  Statistics  Canada's  Labour  Force  Survey. 

The  unemployment  rate  in  1976  for  Saskatchewan  females  with  a 
high  school  level  of  education  was  5.3  per  cent.  While  the  same  type  of 
disaggregated  data  were  not  available  for  1974  and  1975,  the  Labour 
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Force  Survey  did  reveal  that  Saskatchewan’s  overall  unemployment  rate 
was  about  one  per  cent  higher  in  1976  as  compared  to  the  previous  two 
years.  The  overall  unemployment  rates  were  2.8  per  cent  in  1974,  2.9 
per  cent  in  1975  and  4.0  per  cent  in  1976  (Statistics  Canada,  1975:84; 
1976a:54;  and  1976b:76).  Because  of  this  pattern,  a  4. 3  per  cent 
unemployment  rate  for  Saskatchewan  females  with  a  high  school  level  of 
education  (one  percentage  point  lower  than  in  1976)  was  used  for  1974 
and  1975. 

The  1976  unemployment  rates  were  based  on  only  those  females  who 
were  considered  part  of  the  labour  force.  Essentially,  this  included 
only  persons  actually  working  or  seeking  work.  Females  falling  within 
this  definition  were  considered  to  be  the  appropriate  reference  group 
for  this  study  since  persons  enrolled  in  the  training  programs  could 
have  been  available  for  employment  had  they  devoted  their  time  towards 
employment  rather  than  training. 

Student  wages.  Two  forms  of  student  wages  were  considered  in 
estimating  the  net  foregone  earnings  of  students:  wages  earned  by 
students  while  attending  school  (e.g.  part-time  employment)  and  wages 
earned  by  students  while  not  attending  school  (e.g.  summer  earnings). 

Statistics  Canada's  1974  Post-Secondary  Student  Survey  provided 
data  on  student  wages.  A  special  tabulation  identifying  non-university 
health  science  students  in  Saskatchewan  was  available.  Since  the  survey 
covered  May  1,  1974  to  April  30,  1975,  the  results  were  used  without 
adjustment  for  1974.  For  the  1975  and  1976,  the  results  were  adjusted 
upwards  using  the  Industrial  Composite  Index. 
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Before  and  After-Tax  Net  Foregone  Earnings 

The  estimated  net  foregone  earnings  as  described  above  were 
before-tax  values  and  as  such  they  were  suitable  for  the  social  cost 
calculations.  However,  after-tax  net  foregone  earnings  were  essential 
for  the  private  cost  calculations.  An  income  tax  adjustment  was  made, 
using  the  approach  described  in  Appendix  H,  to  provide  the  estimates  for 
private  cost  calculations. 

GOVERNMENT  SUBSIDIES  TO  STUDENTS 

The  third  cost  component  in  this  study  consisted  of  government 
subsidies  to  students.  Three  subsidies  were  considered:  coverage  of 
interest  charges  on  Canada  Student  Loans,  Saskatchewan  Student  Bursaries, 
and  Canada  Manpower  training  allowances. 

Interest  Charges  on  Canada  Student  Loans 

Under  the  Canada  Student  Loans  plan,  eligible  post-secondary 
students  are  awarded  loans  on  the  basis  of  their  financial  need.  The 
Government  of  Canada  covers  the  cost  of  interest  on  these  loans  while  the 
student  is  enrolled  in  an  educational  program.  Since  the  loan  itself  is 
repayable,  only  the  coverage  of  interest  charges  can  be  considered  as  a 
government  subsidy  to  students.  Another  type  of  subsidization  would 
occur  in  the  case  of  students  who  defaulted  on  the  payment  of  loans. 
However,  since  the  available  information  suggested  a  low  incidence  of 
default  on  the  part  of  Saskatchewan  students  to  date,  only  the  interest 
charge  subsidization  was  considered  in  this  study. 

The  value  of  interest  charges  on  Canada  Student  loans  was 
estimated  by  considering  the  proportion  of  post-secondary  students  who 
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received  loans,  the  average  amount  of  the  loans,  and  the  prevailing 
interest  rates.  This  information  was  provided  by  the  Department  of 
Continuing  Education  (see  Appendix  B.2).  The  assumption  was  that  the 
overall  averages  for  post-secondary  students  reflected  the  situation  for 
health  science  programs  included  in  this  study. 

Saskatchewan  Student  Bursaries 

The  Saskatchewan  Student  Bursary  program  provides  non-repayable 
bursaries  to  eligible  students  on  the  basis  of  financial  need.  The  pro¬ 
gram  works  in  conjunction  with  the  Canada  Student  Loan  Plan,  but  not  all 
students  receiving  a  loan  are  awarded  a  bursary  (a  certain  amount  of 
loan  must  be  issued  first).  Since  the  bursaries  are  non-repayable,  the 
entire  amount  of  these  awards  was  regarded  as  a  government  subsidy  to 
students. 

The  value  of  bursary  awards  was  estimated  by  considering  the 
proportion  of  post-secondary  students  who  received  such  awards  and  the 
average  amount  of  the  awards.  These  data  were  provided  by  the  Department 
of  Continuing  Education  (see  Appendix  B.2).  Again  the  assumption  was 
made  that  the  overall  averages  for  post-secondary  students  reflected  the 
situation  for  the  health  science  programs  included  in  this  study. 

Canada  Manpower  Training  Allowances 

The  Canada  Employment  and  Immigration  Commission  (known  as  the 
Department  of  Manpower  and  Immigration  during  the  years  covered  by  this 
study  and,  thus,  referred  to  herein  as  Canada  Manpower)  provides  training 
allowances  to  its  clients.  However,  only  training  programs  of  one  year 
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or  less,  with  no  more  than  a  high  school  education  prerequisite,  are 
eligible.  Moreover,  only  the  Canada  Manpower  sponsored  clients  in  those 
programs  receive  training  allowances. 

Six  of  the  12  training  programs  in  this  study  met  the  program 
length  criteria  for  Canada  Manpower's  support.  Excluded  were  the  five 
two  year  programs  and  the  operating  room  nursing  program. 

Canada  Manpower  provides  four  types  of  allowances:  travel 
allowance,  commuting  allowance,  living  away  from  home  allowance,  and  the 
regular  (living)  allowance.  Not  all  students  receive  each  type  of 
allowance.  Eligibility  for  the  various  allowances  and  the  amount  of 
each  allowance  are  dependent  upon  the  student's  circumstances  relative 
to  the  criteria  for  allowances.  Rather  than  dealing  with  each  type  of 
allowance  by  various  categories  of  students,  the  approach  used  in  this 
study  was  to  derive  the  total  amount  paid  in  allowances  per  program  and 
the  average  amount  paid  per  full-time  trainee  per  program.  The  total 
amount  of  allowances  was  used  in  the  social  cost  calculations  and  the 
average  allowance  per  full-time  trainee  was  used  in  the  private  cost 
calculations.  In  addition  to  training  allowances,  Canada  Manpower  pays 
the  costs  of  books  and  supplies  for  its  trainees. 

The  data  pertaining  to  training  allowances  were  available 
through  a  special  computer  run  provided  by  the  Canada  Employment  and 
Immigration  Commission  (see  data  request  in  Appendix  B.3). 

STUDENT  EDUCATIONAL  COSTS 

Student  educational  costs  represented  the  fourth  cost  component 
in  this  study.  These  consisted  of  tuition  fees  and  other  direct  edu¬ 


cational  costs  to  the  student. 
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Tuition  Fees 


Data  on  tuition  fees  were  available  from  the  Department  of 
Continuing  Education.  The  fee  levels  remained  constant  throughout  the 
entire  period  under  review. 

Other  Educational  Costs 

This  category  comprised  student  association  fees  and  the  expense 
for  books,  supplies  and  equipment. 

Data  on  the  student  association  fees  were  available  from  the 
Department  of  Continuing  Education.  The  fee  levels  remained  constant 
throughout  the  period  under  review. 

The  1974  Post-Secondary  Student  Survey  conducted  by  Statistics 
Canada  provided  the  necessary  data  on  expenses  for  books,  supplies  and 
equipment.  A  special  tabulation  for  Saskatchewan  non-university  health 
science  students  was  used.  The  appropriate  values  for  1975  and  1976 
were  estimated  by  adjusting  the  1974  figures  upwards  using  the  Consumer 
Price  Index  for  Recreation,  Education  and  Reading  as  provided  by 
Statistics  Canada's  publication  entitled  Price  and  Price  Indexes  (see 
Appendix  J,  Table  70). 

IMPUTED  COSTS  OF  INTEREST  ON  PHYSICAL  PLANT 
AND  OF  PROPERTY  TAX  EXEMPTIONS 

As  noted  in  the  review  of  the  literature,  social  cost  calcula¬ 
tions  should  include  the  imputed  costs  of  interest  on  the  physical  plant 
and  the  imputed  costs  of  property  tax  exemptions.  These  imputed  costs 
constituted  the  final  cost  component  in  this  study. 
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Interest  on  Physical  Plant 

The  NCHMES  (1977:2.44-2.45)  recommendation  of  including  an 
"equitable  amount  of  interest  expense"  on  the  physical  plant  was 
followed  in  this  study.  The  actual  cost  of  borrowing  funds  by  the 
Government  of  Saskatchewan  was  used  to  reflect  an  "equitable  amount  of 
interest  expense."  Data  provided  by  the  Department  of  Finance  revealed 
that  the  cost  of  borrowing  ranged  between  9  7/8  per  cent  and  10  1/4  per 
cent  during  the  period  under  review  (see  Appendix  B.4).  Therefore,  a 
rate  of  10  per  cent  was  used  in  all  years  of  this  study. 

Since  construction  cost  values  were  available  for  only  the 
entire  physical  plant,  the  imputed  interest  had  to  be  first  calculated 
for  the  entire  facility.  An  amount  was  then  allocated  to  the  health 
science  program  area  using  its  proportion  of  total  square  footage. 
Finally,  an  amount  was  allocated  to  each  program  using  the  student 
training  day  allocation  approach.  A  deviation  to  this  was  made  in  the 
case  of  the  dental  division  in  that  the  renovation  costs,  not  con¬ 
struction  costs,  were  used  to  provide  the  first  set  of  figures  (see 
Appendix  I). 

Property  Tax  Exemptions 

The  value  of  property  tax  exemptions  was  obtained  from  the 
Cities  of  Regina  and  Saskatoon  for  Wascana  (Parkway  Campus)  and  Kelsey 
Institutes,  respectively  (see  Appendix  B.5  and  B.6). 

As  with  the  annual  use  charge  and  imputed  interest,  the  property 
tax  exemption  was  first  derived  for  the  entire  facility  and  then  broken 
down  by  combining  the  square  footage  and  student  training  day  allocation 
approaches.  An  exception  was  made  for  the  dental  division  where  property 
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tax  exemption  data  were  not  available.  Again  this  was  due  to  the  fact 
that  the  facility  housing  the  division  was  part  of  the  Regina  General 
Hospital  complex.  As  an  alternative,  the  property  tax  component  of 
prevailing  rental  rates  for  similar  facilities  was  used  to  estimate  the 
value  of  property  tax  exemptions  (see  Appendix  I).  Once  the  value  for 
the  total  division  was  calculated,  the  amount  was  allocated  among  the 
programs  using  the  student  training  day  allocation  approach. 

SOCIAL  AND  PRIVATE  COSTS 

Both  the  costs  to  society  (social  costs)  and  the  costs  to  the 
individual  (private  costs)  were  included  in  this  study. 

Social  Costs  of  Training 

Components.  The  social  costs  of  training  consisted  of  the  five 
major  cost  components  in  this  study  with  necessary  adjustments  to  avoid 
double  counting.  Therefore,  the  total  social  cost  was  the  sum  of  net 
educational  institution  costs,  net  foregone  earnings  of  students, 
government  subsidies  to  students,  student  educational  costs,  and  the 
imputed  costs  of  interest  on  the  physical  plant  and  of  property  tax 
exemptions.  To  determine  total  net  foregone  earnings  and  student  educa¬ 
tional  costs,  the  costs  per  student  were  multiplied  by  the  total  number 
of  students  enrolled  in  the  program. 

Per  student  social  costs.  In  one  year  or  less  programs,  per 
student  social  costs  were  determined  by  dividing  total  social  costs  for 
a  program  by  the  enrolment  in  that  program.  For  two  year  programs,  the 
same  procedure  was  used  except  the  resulting  figure  was  doubled  to 
provide  the  per  student  cost  for  the  two  years  of  the  program. 
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Per  graduate  social  costs.  In  one  year  or  less  programs,  per 


graduate  social  costs  were  determined  by  dividing  total  social  costs  for 
a  program  by  the  number  of  graduates  from  that  program.  The  per  graduat 
cost  calculation  for  two  year  programs  involved  adjustments  to  reflect 
the  fact  that  net  foregone  earnings  of  students,  government  subsidies  to 
students  and  student  educational  costs  were  reduced  due  to  attrition. 

In  effect,  students  who  dropped  out  did  not  lose  two  years  of  earnings, 
nor  did  they  receive  government  subsidies  or  incur  educational  costs  for 
two  years.  No  such  adjustment  was  considered  for  one  year  programs  as 
students  who  dropped  out  probably  did  lose  the  greater  part  of  a  year's 
earnings  and  they  still  would  have  received  some  government  subsidies 
and  incurred  educational  costs. 

Deriving  the  appropriate  adjustment  for  two  year  programs  posed 
much  difficulty.  However,  an  analysis  of  student  attrition,  presented 
in  Appendix  E,  revealed  the  dominant  pattern  was  for  most  attrition  to 
occur  in  year  one.  Accordingly,  an  adjustment  was  made  assuming  that  on 
the  average  students  who  dropped  out  lost  earnings  for  only  one  year, 
government  subsidies  to  these  students  would  have  been  paid  for  only  one 
year,  and  educational  costs  would  have  been  incurred  by  these  students 
for  only  one  year.  The  total  social  cost  calculation  was  then  revised 
by  multiplying  total  tuition  fee  revenue,  total  student  net  foregone 
earnings,  government  subsidies  to  students,  and  student  educational 
costs  by  the  appropriate  adjustment  factor.  Further  explanation  on  the 
derivation  of  this  adjustment  factor  and  the  value  of  the  factor  used 
for  each  program  are  presented  in  Appendix  E. 


. 


. 


84 

The  revised  total  social  cost  for  each  program  in  a  given  year 
was  then  divided  by  the  number  of  graduates.  The  resulting  figure  was 
doubled  to  provide  the  per  graduate  cost  for  two  years  of  the  program. 

Private  Costs  of  Training 

Components.  The  total  private  cost  of  training  consisted  of  net 
foregone  earnings  after  tax  and  student  educational  costs. 

Types  of  student.  The  private  cost,  as  described  above,  was 
applicable  in  the  case  of  self-supporting  students.  For  bursary  recipi¬ 
ents,  the  total  private  cost  was  lowered  by  the  amount  of  the  average 
bursary  award.  For  Canada  Manpower  allowance  recipients,  two  adjustments 
were  necessary.  First,  the  total  private  cost  was  reduced  because  these 
students  did  not  incur  any  direct  educational  costs.  Second,  the  re¬ 
maining  net  foregone  earnings  after  tax  were  reduced  by  the  amount  of 
the  average  training  allowance  per  full-time  trainee. 

SUMMARY  OF  CHAPTER  3 

This  chapter  presented  the  methodology  used  in  this  study  for 
the  estimation  of  costs.  The  costing  approach  involved  the  estimation 
of  the  full  costs  of  training.  The  five  major  cost  components  included 
in  the  study  were  (1)  educational  institution  costs,  (2)  foregone 
earnings  of  students,  (3)  government  subsidies  to  students,  (4)  student 
educational  costs,  and  (5)  the  imputed  costs  of  interest  on  buildings 
and  of  property  tax  exemptions.  The  procedures  used  to  estimate  costs 
for  each  of  these  cost  components  were  described. 
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Both  social  and  private  costs  of  training  were  considered  in  the 
study.  The  procedures  used  to  derive  total,  per  student,  and  per  graduate 
social  costs  were  described  in  this  chapter.  Also,  procedures  for 
estimating  private  costs  for  self-supporting  students,  bursary  recipients, 
and  Canada  Manpower  allowance  recipients  were  outlined. 


Chapter  4 


THE  METHODOLOGY  FOR  CONSTRUCTING  EARNINGS  PROFILES 
AND  FOR  MEASURING  RETURNS  ON  INVESTMENT 

Both  the  monetary  costs  and  monetary  benefits  of  training  are 
essential  elements  in  the  analytical  framework  provided  by  the  theory 
of  human  capital.  The  central  focus  of  the  analytical  framework  is  on 
the  relationship  between  costs  and  benefits  or,  alternatively  stated,  on 
the  monetary  returns  to  investment  in  training.  This  chapter  describes 
the  methodology  used  in  the  study  to  estimate  monetary  benefits  in  the 
form  of  earnings  differentials.  The  chapter  also  outlines  the  approaches 
used  to  measure  the  returns  on  investment  in  non-university  health 
personnel  training. 

The  earnings  differentials  associated  with  non-university  health 
personnel  training  were  estimated  by  examining  the  earnings  of  health 
personnel  as  compared  to  their  reference  groups.  Since  age-earnings 
profiles  for  health  personnel  were  not  available,  these  were  constructed 
using  basic  earnings  data  and  labour  force  activity  patterns.  Three 
earnings  profiles  for  health  personnel  and  corresponding  earnings  profiles 
for  the  reference  groups  were  constructed.  The  following  sections  of 
this  chapter  describe  the  basic  earnings  data,  the  adjustments  for 
labour  force  activity,  and  the  procedures  used  in  constructing  the 
earnings  profiles.  The  final  section  of  the  chapter  describes  the  four 
methods  used  in  this  study  to  measure  the  returns  on  investment. 
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BASIC  EARNINGS  DATA  FOR  HEALTH  PERSONNEL 


The  basic  earnings  data  for  health  personnel  were  obtained  from 
salary  scales  contained  in  collective  bargaining  agreements.  The 
rationale  for  this  approach  and  the  specific  procedures  adopted  in  using 
the  data  sources  are  discussed  below. 

Use  of  Collective  Bargaining  Agreements 

The  use  of  salary  scales  from  collective  bargaining  agreements 
was  justified  in  that  all  the  health  personnel  groups  included  in  this 
study  were  covered  by  such  agreements.  Moreover,  estimates  provided  by 
the  Department  of  Health  revealed  that,  with  the  exception  of  two  occu¬ 
pational  groups,  over  90  per  cent  of  health  personnel  within  each  group 
were  covered  by  collective  bargaining  agreements.  Furthermore,  in  five 
of  the  nine  groups,  the  proportion  exceeded  95  per  cent  (see  Appendix 
B.  7) . 

Health  record  administrators  and  certified  dental  assistants 
were  the  two  exceptions.  Only  75  per  cent  of  health  record  adminis¬ 
trators  were  covered  by  a  collective  bargaining  agreement  according  to 
the  estimates  provided  by  the  Department  of  Health.  The  situation 
regarding  certified  dental  assistants  was  less  clearcut.  All  certified 
dental  assistants  employed  in  the  government’s  dental  plan  were  covered 
by  a  collective  bargaining  agreement.  Data  as  to  the  proportion  of 
certified  dental  assistants  covered  by  collective  bargaining  agree¬ 
ments  in  the  private  sector  were  not  available;  although  the  proportion 
was  thought  to  be  small.  However,  the  available  data  indicated  that 
approximately  one  half  of  the  employed  certified  dental  assistants  in 
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the  province  were  employed  in  the  dental  plan.  Of  the  271  certified 
dental  assistants  employed  in  Saskatchewan  in  1977,  a  total  of  133  or  49 
per  cent  were  employed  with  the  dental  plan  (Department  of  Health  1977a 
and  1977b). 

Therefore,  even  in  the  case  of  the  two  exceptions,  the  evidence 
suggested  that  a  substantial  proportion  of  health  personnel  were  covered 
by  collective  bargaining  agreements.  In  view  of  this  situation,  salary 
scales  contained  in  collective  bargaining  agreements  were  used  as  the 
source  of  basic  earnings  data  for  all  the  health  personnel  groups  in 
this  study. 

Procedures  Adopted  in  Using  Salary  Scales 

Three  decisions  were  essential  in  using  the  salary  data  contained 
in  collective  bargaining  agreements.  First,  the  appropriate  classifi¬ 
cation  for  each  health  personnel  group  had  to  be  ascertained.  Second, 
the  rate  of  progression  through  the  salary  scale  had  to  be  established. 
Finally,  the  relevant  collective  bargaining  agreement,  in  terms  of  the 
time  period  covered,  had  to  be  selected. 

Appropriate  classification.  Only  one  salary  scale  classification 
existed  for  each  health  personnel  group  except  for  registered  nurses, 
registered  psychiatric  nurses,  and  medical  laboratory  technologists.  In 
selecting  the  appropriate  classification  in  those  cases  where  more  than 
one  existed,  the  choice  was  delimited  to  non-supervisory  positions.  The 
health  personnel  training  programs  in  this  study  were  not  designed  to 
train  persons  for  supervisory  positions  and,  moreover,  there  were  more 
highly  trained  university  level  graduates  in  these  areas  (e.g.  degree 
nurses  and  degree  level  medical  laboratory  technologists).  The  as¬ 
sumption,  then,  was  that  the  health  personnel  included  in  this  study 
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would  remain  in  non-supervisory  positions  throughout  their  working 
career.  While  it  was  not  possible  to  thoroughly  assess  this  assumption 
against  the  real-world  situation,  some  data  on  this  matter  were  available 
from  the  Saskatchewan  Registered  Nurses'  Association  ( SRNA) .  According 
to  the  SRNA  (1977:12),  77  per  cent  of  registered  nurses  in  the  province 
were  general  duty  nurses  (considering  only  those  who  reported  their 
position).  Moreover,  both  degree  and  diploma  graduates  are  included  in 
the  population  of  registered  nurses.  Given  the  likelihood  that  degree 
level  nurses  held  proportionately  more  of  the  supervisory  positions,  the 
percentage  of  diploma  level  nurses  in  general  duty  nursing  positions 
probably  substantially  exceeded  the  77  per  cent  figure. 

By  ruling  out  supervisory  positions,  there  was  only  one  remaining 
classification  for  registered  nurses.  However,  in  the  case  of  registered 
psychiatric  nurses  and  medical  laboratory  technologists,  two  or  more 
classifications  still  existed. 

In  the  case  of  registered  psychiatric  nurses,  consultation  with 
the  Saskatchewan  Public  Service  Commission  revealed  that  the  normal 
promotional  pattern  is  for  a  person  to  move  from  the  Nurse  1  to  Nurse  2 
and  finally  to  the  Nurse  3  classifications.  Beyond  the  Nurse  3  level, 
classifications  are  essentially  supervisory  in  nature.  In  using  the 
salary  scale  data,  this  promotional  pattern  was  followed  assuming  the 
change  of  classification  would  occur  at  that  point  where  the  salary 
scales  overlapped.  This  meant  a  registered  psychiatric  nurse  would  be 
in  the  Nurse  1  classification  for  three  years,  in  the  Nurse  2  classifi¬ 
cation  for  the  next  three  years,  and  in  the  Nurse  3  classification 
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The  medical  laboratory  technology  employment  situation  was 
unique  among  the  programs  studied.  After  completing  the  one  year  Institute 
program,  graduates  generally  spend  one  year  in  a  hospital  laboratory 
placement.  This  internship  is  separate  from  the  educational  program  of 
the  Institute,  but  is  necessary  to  become  eligible  for  registration  with 
the  Canadian  Society  of  Laboratory  Technologists.  During  the  hospital 
placement  period  these  persons  receive  remuneration  for  services 
rendered.  Prior  to  1976  this  was  in  the  form  of  a  stipend.  However, 
with  the  Labour  Relations  Board  ruling  that  these  persons  met  the 
definition  of  employee,  salaries  have  been  paid  since  1976.  In  effect, 
as  a  consequence  to  the  ruling,  these  persons  became  part  of  collective 
bargaining  agreements  and  the  salary  level  achieved  ($659  per  month  in 
1976)  greatly  exceeded  the  former  stipend  level  ($260  per  month  in  1974 
and  1975).  Thus,  the  internship  year  was  regarded  as  the  first  year  of 
earnings  in  this  study. 

After  the  internship  year,  the  same  problem  arose  with  medical 
laboratory  technologists  as  in  the  case  of  registered  psychiatric  nurses 
in  that  more  than  one  classification  existed.  Consultation  with  the 
Laboratory  Standards  consultant  in  the  Department  of  Health  revealed 
that  the  normal  promotional  pattern  would  be  for  a  person  to  move  from 
the  Technologist  1  classification  to  the  Technologist  2  classification 
after  four  years  of  work  experience. 

Rate  of  progression.  The  second  matter  requiring  attention  in 
using  the  salary  scale  data  was  the  rate  at  which  a  person  would  typi¬ 
cally  progress  through  the  salary  scale.  While  no  specific  data  were 
available  on  this  matter,  the  general  consensus  was  that  the  majority  of 
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persons  would  progress  one  step  at  time  on  an  annual  basis.  This  assump¬ 
tion  was  used  herein  in  constructing  the  earnings  profiles. 

Relevant  agreement.  The  intent  was  to  use  the  salary  data 
corresponding  to  the  calendar  years  of  this  study;  namely,  1974,  1975 
and  1976.  Fortunately,  the  collective  bargaining  agreements  were  on  a 
calendar  year  basis  for  six  of  the  nine  groups.  Accordingly,  the  1974, 
1975  and  1976  salary  scales  were  used. 

However,  the  salary  scales  for  registered  psychiatric  nurses, 
dental  nurses  and  certified  dental  assistants  were  part  of  the  agreements 
between  the  Government  of  the  Province  of  Saskatchewan  and  the 
Saskatchewan  Government  Employees’  Association.  These  agreements  cover 
the  period  October  1  to  September  30.  Therefore,  in  any  one  calendar 
year  there  was  one  salary  scale  for  the  first  nine  months  and  another 
for  the  last  three  months.  To  avoid  distortions  in  the  relative  salaries 
among  occupations,  revised  salary  scales  were  constructed  to  reflect  the 
1974,  1975  and  1976  calendar  years.  In  doing  this,  a  weighted  average 
was  calculated  for  each  step  in  the  salary  scales. 

BASIC  EARNINGS  DATA  FOR  THE  REFERENCE  GROUPS 

As  noted  in  the  discussion  of  student  foregone  earnings,  three 
reference  groups  were  used  in  this  study.  With  the  exception  of  the 
operating  room  nursing  program,  a  grade  12  reference  group  was  used  for 
all  programs.  A  supplementary  analysis  using  a  grade  11  reference  group 
was  conducted  for  the  nursing  assistant  and  dental  assistant  programs. 

In  the  case  of  operating  room  nursing,  registered  nurses  were  used  as 
the  reference  group  because  only  those  persons  were  eligible  for  ad¬ 
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Grade  12  and  11  Reference  Groups 


The  age-earnings  data  for  grade  12  and  grade  11  reference  group 
were  obtained  from  a  special  tabulation  of  the  1971  Census  of  Canada 
(see  Appendix  B.  1  for  data  request).  The  earnings  data  used  in  this 
study  were  for  Saskatchewan  females  working  on  a  full-time,  full-year 
basis  as  wage  earners.  The  1971  Census  data  (which  reported  1970 
earnings)  were  revised  upwards  using  the  Industrial  Composite  Index  to 
reflect  the  1974,  1975  and  1976  situation.  The  age-earnings  data  are 
presented  in  Appendix  G,  Tables  56  and  57.  A  discussion  on  the  use  of 
the  Industrial  Composite  Index  is  presented  in  Appendix  F. 

Registered  Nurse  Reference  Group 

The  earnings  data  for  the  registered  nurse  reference  group  were 
obtained  from  the  salary  scales  in  the  collective  bargaining  agreements 
In  accordance  with  the  assumption  made  in  deriving  foregone  earnings, 
the  third  step  on  the  salary  scale  was  used  as  the  reference  point  for 
the  operating  room  nurses  in  their  first  year  of  employment.  The  next 
higher  step  was  used  in  the  following  year  and  so  on. 

ADJUSTMENTS  FOR  LABOUR  FORCE  ACTIVITY 

Five  adjustments  for  labour  force  activity  were  used  in  con¬ 
structing  earnings  profiles  in  this  study.  These  adjustments  were  for 
(1)  the  probability  of  survival,  (2)  labour  force  participation,  (3) 
employment,  (4)  full-time  versus  part-time  employment,  and  (5)  the 
workload  of  part-time  employees.  The  following  section  discusses  each 
of  these  adjustments  and  the  source  of  data  used  in  each  case. 
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Adjustment  for  Survival 

The  reduced  potential  for  labour  force  activity  due  to  death 
prior  to  reaching  the  retirement  age  of  65  was  taken  into  account  by 
computing  the  probability  of  survival  at  each  future  age.  (Some  studies 
have  expressed  this  adjustment  in  the  converse,  the  mortality  rate.) 

The  probability  of  survival  is  referred  to  herein  as  the  survival  rate. 

The  survival  rate  at  each  future  age  up  to  age  65  was  determined 
using  Statistics  Canada’s  (1974)  life  tables.  The  specific  tables  for 
Saskatchewan  females  were  used  to  determine  probabilities  based  on  a 
starting  age  of  20  years.  This  was  the  lowest  average  age  of  graduates 
among  the  12  programs  considered  in  the  study.  Since  the  average  age  of 
graduates  ranged  between  only  20  and  24,  separate  probability  calcula¬ 
tions  were  not  warranted. 

Adjustments  for  Labour  Force  Participation 

The  second  adjustment  was  for  the  likelihood  of  participation  in 
the  labour  force.  Essentially,  the  labour  force  referred  to  those 
persons  who  were  willing  and  available  for  work.  The  adjustment  is 
referred  to  herein  as  the  labour  force  participation  rate. 

The  labour  force  participation  rate  was  obtained  from  the  1976 
Census  of  Canada  conducted  by  Statistics  Canada.  While  results  were  not 
available  for  the  specific  occupations  included  in  this  study,  dis¬ 
aggregated  data,  cross-classified  by  age,  sex,  province,  and  education 
level  were  available.  The  "Post-Secondary  Non-University  with  Certificate 
or  Diploma”  category  was  used  as  the  reference  category  for  the  health 
personnel  groups  in  this  study.  The  "Grade  12-13  with  Secondary  School 
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Graduation  Certificate”  and  the  "Grade  11"  categories  were  used  to 
provide  the  data  for  the  grade  12  and  grade  11  reference  groups, 
respectively* 

Statistics  Canada  (1978:vi)  defines  the  "labour  force"  in  its 
1976  census  publications  as  the  "non-inmate  population,  15  years  of  age 
and  over  who,  in  the  week  prior  to  enumeration  were  (a)  employed  or  (b) 
unemployed."  The  "employed"  category  generally  includes  persons  who 
(1)  worked  for  pay  or  in  their  own  business,  farm,  or  professional 
practice;  (2)  helped  without  pay  in  a  family  business  or  farm;  or  (3) 
had  a  job  from  which  they  were  temporarily  absent  for  reasons  other  than 
lay-off.  The  "unemployed"  includes  persons  not  classified  as  employed 
who  (1)  looked  for  work  and  were  available  to  start  work;  (2)  were  on 
temporary  lay-off;  or  (3)  who  had  definite  arrangements  to  start  a  new 
job  at  a  future  date.  The  labour  force  participation  rate,  as  defined 
by  Statistics  Canada,  is  "the  percentage  the  total  labour  force  (employed 
plus  unemployed)  forms  of  the  population  15  years  and  over  in  the  area 
or  category." 

The  1976  labour  force  participation  rates  for  Saskatchewan 
females  cross-classified  by  age  and  education  level  were  used  in  the 
construction  of  earnings  profiles  in  this  study. 

Adjustment  for  Employment 

Since  the  labour  force  participation  rate  included  both  employed 
and  unemployed  persons,  a  further  adjustment  was  necessary  to  focus  only 
on  persons  with  employment  earnings.  The  employment  rate  used  in  this 
study  refers  to  the  percentage  of  the  labour  force  actually  employed. 

This  rate  was  derived  using  Statistic  Canada's  "labour  force"  and 
"employed"  categories. 


Again,  the  1976  Census  of  Canada  data  for  Saskatchewan  females 
were  used.  The  specific  categories  and  the  cross-classifications  used 
for  reference  purposes  were  identical  to  those  used  in  the  case  of  the 
labour  force  participation  rate. 

Adjustment  for  Full-Time  Versus  Part-Time  Employment 

The  employment  rate  did  not  distinguish  between  full-time  and 
part-time  workers.  This  distinction  was  crucial,  however,  in  the  con¬ 
struction  of  earnings  profiles. 

A  breakdown  of  the  employed  female  labour  force  in  Saskatchewan 
was  available  from  Statistics  Canada's  Labour  Force  Survey  which  pub¬ 
lishes  both  monthly  results  and  annual  averages  (the  latter  were  used  in 
this  study).  However,  no  breakdown  by  education  level  was  available 
from  this  survey. 

Statistics  Canada  (1977:76)  defines  full-time  employment  in  the 
Labour  Force  Survey  as  consisting  of  persons  who  usually  work  30  hours 
or  more  per  week,  plus  those  who  usually  work  less  than  30  hours,  but 
consider  themselves  to  be  employed  full-time.  Part-time  employment 
comprises  all  other  persons  who  usually  work  less  than  30  hours  per 
week. 

Only  the  1976  data  from  the  Labour  Force  Survey  were  used  becaus 
of  the  lesser  reliability  of  data  and  the  lack  of  disaggregated  data  in 
previous  years.  In  January  1976,  the  sample  size  for  Saskatchewan  was 
increased  to  permit  further  disaggregation  by  sex  and  age  category. 
However,  even  the  revised  survey  did  not  have  an  adequate  sample  size  to 
provide  reliable  disaggregated  data  on  all  survey  items.  In  fact,  the 
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full-time  versus  part-time  breakdown  was  available  for  only  the  total 
female  employed  labour  force.  No  breakdown  by  age  category  was  available. 

Because  of  the  aggregated  nature  of  the  data  pertaining  to  full¬ 
time  versus  part-time  employment,  attempts  were  made  to  validate  the 
results  in  terms  of  the  health  occupations  included  in  this  study.  The 
only  source  of  data  was  the  Saskatchewan  Registered  Nurses’  Association 
(SRNA).  The  breakdown  of  employment  as  reported  by  the  SRNA  (1977:2) 
reflected  the  breakdown  provided  by  the  Labour  Force  Survey  as  shown 
below: 


SRNA  Data 
for  1976 

Labour  Force 
Survey  Data 
for  1976 

Percentage 

Working 

Full-Time 

72.6 

74.  1 

Percentage 

Working 

Part-Time 

27.4 

26.9 

The  assumption  was  made  that  the  full-time  versus  part-time 
distribution  of  employment,  as  provided  by  the  Labour  Force  Survey, 
reflected  the  situation  for  both  health  personnel  and  their  reference 
groups . 

Adjustment  for  the  Workload  of  Part-Time  Employees 

A  final  adjustment  in  constructing  the  earnings  profiles  was  the 
workload  of  part-time  employees.  More  specifically,  the  time  spent 
working  by  part-time  employees  as  compared  to  full-time  employees  was 


taken  into  account. 
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Again  the  Labour  Force  Survey  was  the  only  general  source  of 
data.  However,  in  this  case  the  data  on  Canadian  females  were  not  availa¬ 
ble  on  a  disaggregated  basis.  No  breakdowns  by  province,  education 
level  or  age  were  available.  Moreover,  the  first  reporting  of  average 
hours  worked  by  full-time  versus  part-time  emloyees  took  place  in  1977. 
Statistics  Canada  (1977:75)  reported  that  persons  working  on  a  full-time 
basis  worked  an  average  of  34.4  hours  per  week  while  persons  working  on 
a  part-time  basis  worked  an  average  of  14.0  hours  per  week.  The  relative 
workload,  therefore,  for  part-time  employees  was  .407  of  a  full-time 
workload • 

Since  this  workload  figure  was  based  on  highly  aggregated  data, 
attempts  were  made  to  validate  the  figure  in  terms  of  the  health  occupa¬ 
tions  included  in  this  study.  Again  the  only  source  of  data  was  the 
SRNA.  But  the  data  from  that  source  were  not  sufficiently  refined  to 
make  a  direct  comparison  with  the  Labour  Force  Survey  data.  Preliminary 
results  from  the  1978  membership  report  of  the  SRNA  indicated  that  the 
majority  of  part-time  workers  worked  between  9  and  24  hours  per  week. 
Consultation  with  the  SRNA’s  research  coordinator  revealed  that  the  most 
common  pattern  of  part-time  employment  for  nurses  was  likely  two  shifts 
per  week  (8  hours  per  shift).  On  the  basis  of  a  40  hour  week,  the  part- 
time  workload  would  be  .40  (16/40).  While  this  is  clearly  a  rough 
estimate,  it  does  coincide  closely  with  the  Labour  Force  Survey  data. 

The  assumption  was  made  that  the  workload  data,  as  provided  by 
the  Labour  Force  Survey,  reflected  the  situation  for  health  personnel 
and  their  reference  groups. 
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CONSTRUCTION  OF  THE  EARNINGS  PROFILES 

A  simulation  modelling  approach  was  used  to  construct  earnings 
profiles  in  this  study.  The  computer  programming  made  it  possible  to 
adjust  the  basic  earnings  data  for  labour  force  activity  and  thereby 
generate  modified  earnings.  The  programming  also  made  it  possible  to 
adjust  the  gross  differential  between  the  modified  earnings  of  health 
personnel  and  their  reference  groups  by  an  alpha  coefficient.  The  alpha 
coefficient,  as  discussed  in  the  review  of  literature,  refers  to  the 
proportion  of  the  earnings  differential  which  can  be  attributed  to  the 
effect  of  training.  Alpha  coefficients  of  77  and  100  per  cent  were 
used  in  the  study.  A  schematic  diagram  of  the  earnings  profile  con¬ 
struction  process  is  presented  in  Figure  1. 

The  basic  earnings  data  for  health  personnel  had  a  maximum  of 
seven  increments,  depending  on  the  occupation.  Accordingly,  once  the 

top  of  the  salary  scale  was  reached,  the  salary  was  held  constant  for 

the  remainder  of  the  working  years.  The  basic  earnings  data  were  assem¬ 
bled  using  one  year  age  intervals.  A  stream  of  annual  earnings  from  the 
age  at  graduation  to  age  65  was  established.  Since  the  study  was  de¬ 
signed  to  provide  both  social  and  private  analyses,  the  construction  of 

earnings  profiles  was  done  separately  for  each  analysis.  Before-tax 
annual  earnings  were  used  in  the  social  calculations  whereas  after-tax 
annual  earnings  were  used  in  the  private  calculations.  (See  Appendix  H 
for  the  income  tax  calculations.) 

Essentially  the  same  procedures  were  used  for  the  reference 
groups  except  that  age-earnings  data  were  available  for  the  grade  12 


The  Earnings  Profile  Construction  Process 
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(1)  Before-tax  and  after-tax  earnings  profiles  were  constructed  separately 
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and  11  reference  groups.  Unlike  the  basic  earnings  of  health  personnel, 
which  remained  constant  once  the  top  of  the  salary  scale  was  reached, 
the  earnings  of  the  grade  12  and  11  reference  groups  tended  to  increase 
throughout  the  working  years. 

The  following  describes  the  three  earnings  profiles  constructed 
in  this  study. 

Earnings  Profile  A 

This  earnings  profile  was  simply  the  basic  earnings  data.  The 
assumptions  were  that  all  health  personnel  and  their  reference  groups 
would  survive  to  age  65  and  that  they  would  work  on  a  full-time  basis 
throughout  their  lifetime.  The  earnings  in  each  year  under  this  profile 
were  regarded  as  the  maximum  earnings. 

There  were  two  reasons  for  the  inclusion  of  earnings  profile  A 
in  this  study.  First,  the  profile  established  an  upper  limit  with  which 
to  compare  the  other  profiles  in  this  study.  Second,  several  other 
studies  have  made  similar  assumptions  and  thus  the  comparability  of 
results  was  enhanced. 

Earnings  Profile  B 

Earnings  profile  B  included  adjustments  for  survival  and  employ¬ 
ment.  Specifically,  the  maximum  earnings  in  each  year  for  both  health 
personnel  and  their  reference  groups,  as  given  in  earnings  profile  A, 
were  adjusted  as  follows: 

B  =  A  x  S  x  ER 

where:  B  is  the  modified  earnings 

A  is  the  maximum  earnings 

S  is  the  survival  rate 


ER  is  the  employment  rate 


; 


101 

The  rationale  for  the  inclusion  of  earnings  profile  B  was  that 
recognition  of  the  possibility  of  death  and  unemployment  are  necessary 
to  provide  the  realistic  upper  limit  for  earnings. 

The  inclusion  of  earnings  profile  A  or  B  in  a  study  focused 
exclusively  on  females  raises  some  questions  since  the  labour  force 
participation  issue  is  overlooked.  In  fact,  many  previous  studies  have 
completely  excluded  females  from  this  type  of  study  on  the  assumption 
that  their  low  rate  of  labour  force  participation  would  produce  low,  if 
not  negative,  earnings  differentials  over  a  lifetime.  But  the  trend  of 
rising  female  labour  force  participation  makes  such  an  assumption  in¬ 
creasingly  questionable.  Also,  as  Woodhall  (1973:14-15)  notes,  it  is 
misleading  to  assume  that  females  have  zero  productivity  if  they  do  not 
participate  in  the  labour  force.  Time  devoted  to  housework  and,  par¬ 
ticularly  child  raising,  likely  have  substantial  economic  value  although 
it  may  be  difficult  to  measure.  One  way  of  approximating  the  value  of 
female  productivity  outside  the  labour  force  is  to  look  at  foregone 
earnings.  Juster  (1975:21)  raises  the  argument  that  "women  will  enter 
the  labour  force  when  their  productivity  on  the  market  exceeds  their 
productivity  at  home  .  .  .  . "  Therefore,  earnings  profile  B  can  be 
regarded  as  an  approximation  of  the  value  of  the  productivity  of 
females. 

Earnings  Profile  C 

Earnings  profile  C  was  designed  to  reflect  real-world  average 
earnings  and,  accordingly,  adjustments  for  five  labour  force  activity 
factors  were  included.  Specifically,  the  maximum  earnings  in  each  year 
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for  health  personnel  and  their  reference  groups,  as  given  in  earnings 
profile  A,  were  adjusted  as  follows: 

C  =  [A  x  S  x  PR  x  ER]  x  [FT  +  (PT  x  WL)] 

Where:  C  is  the  modified  earnings 
A  is  maximum  earnings 
S  is  the  survival  rate 
PR  is  the  labour  force  participation  rate 
ER  is  the  employment  rate 

FT  is  the  proportion  of  employed  workers  working  full-time 
PT  is  the  proportion  of  employed  workers  working  part-time 
WL  is  the  workload  of  part-time  employees. 

The  inclusion  of  earnings  profile  C  was  regarded  as  a  major 
dimension  of  this  study  because  of  the  relatively  little  attention  which 
has  been  given  to  date  to  the  earnings  differentials  associated  with 
education  or  training  of  females.  The  statistics  on  female  labour  force 
participation  used  in  this  study  were  from  the  most  recent  data  available. 

MEASUREMENT  OF  THE  MONETARY  RETURNS  TO 
HEALTH  PERSONNEL  TRAINING 

The  measurement  of  returns  to  health  personnel  training  first 
required  the  calculation  of  additional  lifetime  earnings  (lifetime 
earnings  differentials).  This  was  done  by  deriving  the  difference 
between  the  earnings  of  health  personnel  and  their  reference  groups  at 
each  age  from  the  time  of  graduation  until  retirement  at  age  65.  The 
annual  differences  were  then  totaled  and  the  cost  of  training  subtracted 
to  obtain  the  lifetime  earnings  differential.  Before-tax  earnings  and 
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the  social  costs  of  training  were  used  in  computing  the  social  lifetime 
earnings  differentials,  whereas  after-tax  earnings  and  private  costs 
were  used  in  deriving  the  private  lifetime  earnings  differentials.  In 
addition,  lifetime  earnings  differentials  were  adjusted  using  alpha 
coefficients  of  77  and  100  per  cent. 

Four  methods  were  used  to  measure  the  relationship  between  the 
monetary  costs  and  monetary  benefits  of  health  personnel  training:  (1) 
payback  period,  (2)  net  discounted  present  value,  (3)  benefit/cost 
ratio,  and  (4)  internal  rate  of  return.  Each  of  these  methods  is  de¬ 
scribed  in  the  following  sections. 

Payback  Period 

Van  Horne,  Dipchand  and  Hanrahan  (1975:155)  define  the  payback 
period  as  the  number  of  years  required  to  recover  an  initial  cash  in¬ 
vestment.  In  this  approach  no  consideration  is  given  to  the  differing 
value  of  a  dollar  over  time. 

Net  Discounted  Present  Value 

This  approach,  like  the  benefit/cost  ratio  and  internal  rate  of 
return  approaches  which  are  discussed  later,  is  a  discounted  cash  flow 
technique.  Discounted  cash  flow  approaches,  according  to  Horngren 
(1967:442),  recognize  that  the  use  of  money  has  a  cost.  In  essence, 
discounting  takes  into  account  that  a  dollar  in  the  hand  today  is  worth 
more  than  a  dollar  to  be  received  in  the  future.  The  reason  is  that  a 


sum  of  money  today  could  be  invested  and  earn  interest. 
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The  use  of  discounted  cash  flow  methods  to  evaluate  investment 
projects  is  well  supported  in  the  cost  accounting  and  financial  manage¬ 
ment  literature.  Van  Horne,  Dipchand  and  Hanrahan  (1975:155)  argue  that 
such  methods  provide  a  more  objective  basis  for  evaluating  and  selecting 
investment  projects  than  the  payback  method.  Horngren  (1967:442)  argues 
that  because  the  discounted  cash  flow  methods  explicitly  and  routinely 
weigh  the  time  value  of  money,  they  are  the  best  method  to  use  for  long- 
range  investment  decisions.  As  noted  in  chapter  2,  discount  rates  of  5, 
10  and  15  per  cent  were  used  in  this  study. 

Discounted  cash  flow  approaches  have  become  an  integral  part  of 
human  capital  studies.  Using  the  discounted  present  value  approach,  the 
earnings  differential  over  a  lifetime  can  be  expressed  in  terms  of  its 
present  value  and  then  compared  with  the  costs  of  training.  In  this 
study,  the  costs  of  training  were  treated  as  occurring  in  year  0  and  the 
first  earnings  in  year  one.  By  including  the  cost  into  the  equation, 
the  net  discounted  present  value  of  the  total  stream  was  calculated. 

The  formula  for  deriving  the  net  discounted  present  value  can  be  stated 
as  follows: 


NDPV  = 

Where: 


NE.  NE„  NE 

c  +  - 1-  +  - 2  +  .  .  .  +  _5_ 

(1+r)  (1+rr  d+r)n 

NDPV  is  the  net  discounted  present  value 

C  is  the  cost  of  training 

NEj  is  the  net  earnings  differential  in  year  1 

NE2  is  the  net  earnings  differential  in  year  2 

r  is  the  rate  of  discount 

n  is  the  total  number  of  years  over  which  the 
investment  is  discounted. 
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The  general  rules  in  an  application  of  the  net  discounted 


present  value  approach,  according  to  Sheehan  (1973:34-35),  are  to  invest 
as  long  as  the  present  value  is  positive  and  to  choose  the  project  with 
the  highest  present  value. 

Benefit/Cost  Ratio 

The  benefit/cost  ratio  is  essentially  a  variant  of  the  net  dis¬ 
counted  present  value  method.  Van  Horne,  Dipchand  and  Hanrahan 
(1975:161)  note  that  the  benefit/cost  ratio,  or  the  profitability  index 
as  it  is  sometimes  called,  is  the  present  value  of  the  future  net  cash 
flows  over  the  initial  cash  outlay.  The  formula,  as  applied  in  this 
study,  can  be  expressed  as  follows: 


BCR 


(1+r) 


NE 


2 


2 


+ 


•  •  • 


( 1+r )n 


NE 

n 


C 


Where:  BCR  is  the  benefit/cost  ratio 


NE^  is  the  net  earnings  differential  in  year  1 
NE^  is  the  net  earnings  differential  in  year  2 


r  is  the  rate  of  discount 


n  is  the  number  of  years  over  which  the 
investment  is  discounted. 


In  a  strict  application  of  the  benefit/cost  ratio  approach,  an 


investment  proposal  would  be  acceptable  if  the  ratio  was  equal  to  or 
greater  than  1.0.  A  second  rule  would  be  to  choose  the  project  with  the 
highest  benefit/cost  ratio. 
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Internal  Rate  of  Return 

The  internal  rate  of  return  approach  derives  the  rate  of  discount 
which  will  equate  the  present  value  of  the  expected  cash  outflows  with 
the  present  value  of  the  expected  cash  inflows.  Since  the  costs  of 
training  in  this  study  were  treated  as  occurring  in  year  0,  the  costs 
were  already  expressed  in  terms  of  their  present  value.  The  formula,  as 
applied  in  this  study,  can  be  expressed  as  follows: 

NE  NE0  NE 

C  =  - +  - Kr  +  .  .  .  +  - H_ 

(1+r)  (l+r)Z  (l+r)n 

Where:  C  is  the  cost 

NE  is  the  net  earnings  in  year  1 

NE^  is  the  net  earnings  in  year  2 

r  is  the  internal  rate  of  return 

n  is  the  total  number  of  years  over  which  the 
investment  is  discounted. 

In  a  strict  application  of  the  internal  rate  of  return  approach, 
as  noted  by  Sheehan  (1973:34),  the  rule  is  to  invest  as  long  as  the  rate 
of  return  is  greater  than  the  "appropriate"  market  interest  rate.  More¬ 
over,  the  project  with  the  highest  rate  would  be  chosen. 

Commentary  on  the  Approaches 

Of  the  four  approaches  described  above,  the  payback  period  is 
certainly  the  most  crude.  Horngren  (1967:452)  states  "payback,  sometimes 
called  payout  or  payoff,  is  a  rough-and-ready  method  that  is  looked  upon 
with  disdain  by  many  academic  theorists."  Yet  this  same  author  goes  on 
to  observe  that  this  approach  is  still  the  most  widely  used  method  in 
capital  budgeting.  Although  payback  has  not  been  widely  used  in  human 
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capital  studies,  there  seems  to  be  little  reason  to  believe  that  the 
simplicity  of  the  approach  would  be  less  attractive  to  decision  makers 
in  that  context. 

The  three  remaining  approaches  are  discounted  cash  flow  methods. 
Of  the  three,  the  net  discounted  present  value  approach  is  generally 
regarded  as  being  superior.  However,  the  user  faces  the  difficult  task 
of  selecting  the  appropriate  discount  rate.  The  benefit/cost  ratio  is 
essentially  a  variant  of  the  net  discounted  present  value  method.  How¬ 
ever,  whereas  the  present  value  method  expresses  the  returns  from  a 
project  in  absolute  dollars,  the  benefit/cost  ratio  presents  the  returns 
in  ratio  form  (relative  to  costs). 

The  internal  rate  of  return  approach  does  not  require  the  user 
to  select  the  appropriate  discount  rate,  but  much  the  same  problem  still 
arises  as  the  derived  rate  must  subsequently  be  compared  with  an  external 
rate.  Questions,  therefore,  arise  as  to  what  is  the  appropriate  external 
rate. 

Both  the  benefit/cost  ratio  and  the  internal  rate  of  return 
approaches  can  be  misleading  when  investments  of  different  sizes  are 
being  compared.  A  small  investment  may  have  both  a  high  benefit/cost 
ratio  and  high  internal  rate  of  return  and  yet  have  only  minor  economic 
consequences  in  absolute  dollars. 

Psacharapoulos  (1973a: 19)  observes  that  both  the  net  discounted 
present  value  and  the  internal  rate  of  return  methods  have  been  used 
extensively  in  human  capital  studies.  He  also  notes  that  while  the 
present  value  is  allegedly  a  more  correct  measure,  the  internal  rate  of 
return  is  still  more  popular.  But  the  internal  rate  of  return  does 
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suffer  from  a  weakness  in  that  several  rates  can  be  observed  when  the 
net  earnings  stream  fluctuates  between  positive  and  negative.  Van 
Horne,  Dipchand  and  Hanrahan  (1975:178)  note  that  the  number  of  internal 
rates  of  return  in  such  situations  is  limited  only  to  the  number  of 
reversals  of  sign  in  the  cash-flow  stream.  This  is  an  important  point 
in  regards  to  the  present  study  because  several  situations  emerged  where 
the  net  earnings  streams  fluctuated  between  positive  and  negative.  In 
those  situations  the  internal  rates  of  return  were  not  meaningful. 

A  final  observation  is  appropriate  with  respect  to  all  four 
approaches.  Essentially,  the  approaches  were  developed  to  analyze  in¬ 
vestment  in  physical  capital.  Within  the  accounting  and  financial 
management  literature  rules  have  been  developed  on  how  to  use  the  ap¬ 
proaches  in  making  investment  decisions.  While  these  approaches  can  be 
applied  to  investment  in  human  capital,  a  major  caveat  is  in  order. 
Despite  the  apparent  rigor  and  finality  of  the  approaches,  the  results 
can  be  regarded  only  as  indicators  at  best.  Given  the  difficulty  in 
measuring  returns  to  training  and  the  restricted  nature  of  analyses 
which  focus  solely  on  earnings,  strict  application  of  the  rules  as  to 
when  or  when  not  to  invest  cannot  be  made.  Although  the  monetary  returns 
to  training  are  an  important  concern,  they  should  be  supplemented  by 
other  indicators  in  reaching  decisions  about  investment  in  training 
whether  it  be  from  the  social  or  private  standpoint. 
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SUMMARY  OF  CHAPTER  4 

This  chapter  has  described  the  methodology  used  in  the  study  for 
the  construction  of  earnings  profiles.  A  simulation  modelling  approach 
was  adopted  for  the  construction  of  earnings  profiles  for  both  health 
personnel  and  their  reference  groups.  The  model  permitted  the  adjustment 
of  the  basic  earnings  data  for  labour  force  activity.  Also,  the  differ¬ 
entials  between  the  modified  earnings  of  health  personnel  and  their 
reference  group  were  further  adjusted  using  an  alpha  coefficient  to 
reflect  the  proportion  of  the  differential  which  could  be  attributed  to 
training. 

The  four  methods  used  to  measure  the  relationship  between  the 
monetary  costs  and  benefits  of  health  personnel  training  were  outlined. 
These  methods  were  (1)  payback  period,  (2)  net  discounted  present  value, 
(3)  benefit/cost  ratio,  and  (4)  the  internal  rate  of  return.  The  last 
three  approaches  were  discounted  cash  flow  methods  which  were  regarded 
as  being  conceptually  superior  to  the  payback  period  method. 


Chapter  5 


THE  COSTS  OF  HEALTH  PERSONNEL  TRAINING 

This  chapter  presents  the  findings  of  the  study  regarding  the 
costs  of  health  personnel  training. 

Costs  are  first  presented  in  terms  of  the  five  major  cost  com¬ 
ponents  used  in  this  study:  (1)  educational  institution  costs,  (2) 
foregone  earnings  of  students,  (3)  government  subsidies  to  students, 

(4)  student  educational  costs,  and  (5)  imputed  costs  of  interest  on  the 
physical  plant  and  of  property  tax  exemptions. 

Cost  summaries  are  then  presented  from  the  social  and  private 
standpoints.  Social  costs  are  provided  in  terms  of  total  costs  and  on 
per  student  and  per  graduate  bases.  The  private  costs  are  summarized 
for  self-supporting  students,  bursary  recipients,  and  training  allowance 
recipients. 


EDUCATIONAL  INSTITUTION  COSTS 

A  major  part  of  this  study  involved  the  determination  of  edu¬ 
cational  institution  costs.  The  four  sub-components  of  educational 
institution  costs  were  (1)  direct  instructional  costs,  (2)  indirect 
instructional  costs  at  the  Institute,  (3)  physical  plant  costs,  and  (4) 
central  department  costs.  While  a  program  cost  analysis  was  undertaken, 
cost  determination  in  this  study  was  not  an  end  in  itself.  Rather  the 
cost  analysis  was  basically  a  means  to  deriving  realistic  per  student 
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and  per  graduate  costs  for  use  in  the  cost-benefit  calculations. 
Accordingly,  a  detailed  account  of  educational  institution  costs,  as 
found  in  many  cost  studies,  is  not  presented  herein. 

Since  the  costs  of  two  year  programs  were  very  different  from 
the  costs  of  one  year  or  less  programs,  the  findings  are  presented 
separately. 

Two  Year  Programs 

Total  educational  institution  costs  broken  down  by  sub-component, 
program  and  year  are  contained  in  Table  2.  The  corresponding  per  student 
and  per  graduate  costs  are  provided  in  Appendix  K,  Tables  71  to  74. 

Distribution  of  costs.  The  distribution  of  educational  in¬ 
stitution  costs  was  fairly  consistent  across  all  programs.  The  largest 
component  by  far  was  direct  instructional  costs.  Looking  at  all  programs 
combined,  direct  instructional  costs  accounted  for  about  67  per  cent  of 
total  educational  institution  costs.  On  a  program  basis,  the  highest 
proportion  existed  in  dental  nursing  (74  to  79  per  cent)  and  the  lowest 
proportion  existed  in  diploma  nursing  Kelsey  (58  to  59  per  cent).  The 
low  proportion  for  diploma  nursing  Kelsey  must  be  interpreted  cautiously 
because  of  the  presence  of  the  associated  studies  division  which  was 
included  as  an  indirect  instructional  cost. 

Overall,  indirect  instructional  costs  accounted  for  about  23  per 
cent  of  total  educational  institution  costs.  The  largest  proportion  was 
in  diploma  nursing  Kelsey.  Taken  together  direct  and  indirect  instruc¬ 
tional  costs  accounted  for  about  90  per  cent  of  educational  institution 
costs. 

Physical  plant  costs  and  central  department  costs  consti¬ 
tuted  a  relatively  small  part  of  educational  institution  costs. 
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Total  Educational  Institution  Costa  by  Cost  Component,  Program  and  Year 

Two  Year  Programs 


112 


• 

60 

C 

•H 

•o 

c 

3 

O 

u 

U-t 

o 

<D 

CO 

3 

CO 

o 

o 

& 


u 

«0 

X 

<D 

a 


o 

c 

CO 

E 


3 

O 

OZ 


0) 


o 


Includes  costs  of  courses  provided  by  the  University  of  Regina  which  amounted  to  $8,547,  $5,803  and  $10,791  for  1974,  1975  and 
1976,  respectively.  In  percentage  terms  these  costs  amounted  to  10. 751,  5.8Z  and  10. 97.  of  total  educational  Institution  costs  for  1974, 
1975  and  1976,  respectively. 
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Overall,  physical  plant  costs  accounted  for  eight  per  cent,  ranging  in 
1976  from  a  low  of  six  per  cent  for  psychiatric  nursing  and  health 
record  administrator  to  a  high  of  10  per  cent  for  diploma  nursing  Kelsey. 
Central  department  costs  represented  about  two  per  cent  of  educational 
institution  costs. 

Total  costs.  During  the  period  under  review,  total  educational 
institution  costs  associated  with  two  year  health  personnel  training 
increased  from  $3.5  mllion  to  $4.7  million,  a  35  per  cent  increase. 

Costs  rose  by  22  per  cent  between  1974  and  1975  and  by  another  11  per 
cent  between  1975  and  1976.  However,  on  a  program  basis  there  was 
substantial  deviation  from  the  average.  The  increase  between  1974  and 
1975  ranged  from  a  low  of  11  per  cent  for  dental  nursing  to  a  high  of  31 
per  cent  for  diploma  nursing  Wascana.  Between  1975  and  1976,  the  per¬ 
centage  change  in  cost  ranged  from  0  per  cent  for  health  record  adminis¬ 
trator  to  17  per  cent  for  diploma  nursing  Wascana. 

Per  student  costs.  As  shown  in  Table  3,  per  student  educational 
institution  costs  varied  considerably.  The  average  costs  were  $7,393, 
$8,627,  and  $9,402  for  1974,  1975  and  1976,  respectively.  However,  the 
ranges  were  from  $4,665  to  $14,602  in  1974,  $6,106  to  $13,076  in  1975, 
and  $7,210  to  $12,782  in  1976.  In  all  three  years  diploma  nursing 
Kelsey  had  the  lowest  per  student  cost  and  dental  nursing  had  the  highest 
per  student  cost. 

Over  the  three  year  period,  the  average  per  student  cost  in¬ 
creased  by  27  per  cent,  but  the  percentage  change  ranged  from  a  decrease 
of  13  per  cent  for  dental  nursing  to  an  increase  of  67  per  cent  for 
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Educational  Institution  Per  Student  and  Per  Graduate  Costs 
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diploma  nursing  Wascana  and  psychiatric  nursing.  The  decrease  in  costs 
for  dental  nursing  was  largely  due  to  enrolment  increases  during  the 
period  and  the  establishment  of  the  dental  assistant  program  in  1975 
(the  latter  served  to  reduce  physical  plant  costs). 

Looking  at  the  duplicated  programs,  namely  diploma  nursing,  per 
student  costs  were  considerably  lower  in  the  Kelsey  program  than  in  the 
Wascana  program.  The  per  student  cost  for  the  Kelsey  program  were 
$4,665,  $6,106  and  $7,210  for  1974,  1975  and  1976,  respectively.  The 
corresponding  costs  for  the  Wascana  program  were  $5,048,  $6,563  and 
$8,416. 

Per  graduate  costs.  As  shown  in  Table  3,  per  graduate  costs 
were  substantially  above  per  student  costs.  On  the  average  per  graduate 
costs  were  $9,584,  $11,039  and  $11,441  for  1974,  1975  and  1976.  These 
costs  were  about  $2,200,  $2,400  and  $2,000  higher  than  per  student  cost 
in  the  respective  years. 

Per  student  costs  also  ranged  considerably  among  the  programs: 
$5,479  to  $15,829  in  1974,  $7,131  to  $14,485  in  1975,  and  $8,663  to 
$14,659  in  1976.  Consistently,  diploma  nursing  Kelsey  had  the  lowest 
cost  and  dental  nursing  had  the  highest  cost. 

Over  the  three  year  period,  per  graduate  costs  increased  by  19 
per  cent,  a  lesser  rate  of  increase  than  for  per  student  costs.  This 
discrepancy  was  due  to  a  decline  in  the  overall  level  of  student  attrition 
during  the  period  under  review.  A  substantial  range  in  cost  changes  was 
evident,  from  a  decrease  of  seven  per  cent  in  the  case  of  dental  nursing 
to  an  increase  of  58  per  cent  for  diploma  nursing  Kelsey. 

The  comparison  of  the  two  diploma  nursing  programs  again  revealed 
that  costs  were  consistently  lower  in  the  Kelsey  program  than  in  the 
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Wascana  program*  Per  graduate  costs  in  the  Kelsey  program  were  $5,479, 

$7,131  and  $8,663  for  1974,  1975  and  1976,  respectively.  The  corres¬ 
ponding  costs  for  the  Wascana  program  were  $6,434,  $8,383  and  $9,791. 

Net  educational  institution  costs.  Table  4  provides  net  educ¬ 
ational  institution  costs,  defined  as  total  educational  institution 
costs  less  tuition  fee  revenue.  Overall,  both  the  absolute  and  relative 
amount  of  tuition  fee  revenue  declined  during  the  period  under  review. 
Generally,  enrolment  declined  during  the  period  and  tuition  fees  were 
held  constant  in  all  programs.  Tuition  fee  revenue  declined  from  con¬ 
stituting  eight  per  cent  of  total  educational  institution  costs  in  1974 
to  six  per  cent  in  1976.  The  consequence  was  that  net  educational 
institution  costs  increased  at  a  faster  rate  than  did  total  educational 
institution  costs. 

On  a  program  basis  the  relative  weighting  of  tuition  fee  revenue 
varied  somewhat.  While  overall  tuition  fee  revenue  represented  about  6 
per  cent  of  total  educational  institution  costs  in  1976,  the  range  was 
from  a  low  of  four  per  cent  for  dental  nursing  to  a  high  of  7  per  cent 
for  diploma  nursing  Kelsey. 

One  Year  or  Less  Programs 

Total  educational  institution  costs  broken  down  by  sub-component 
are  presented  in  Table  5. 

Distribution  of  costs.  Direct  instructional  costs  accounted 
for  the  largest  proportion  of  total  costs,  an  overall  average  of  64  per 
cent.  On  a  program  basis  the  proportion  ranged  from  a  low  of  about  58 
per  cent  in  nursing  assistant  Kelsey  to  a  high  of  88  per  cent  in  operating 
room  nursing.  Once  again  the  results  must  be  interpreted  carefully  as 
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Table  4 


Total  Educational  Institution  Costs,  Tuition  Fee  Revenue  and 
Net  Educational  Institution  Costs  by  Program  and  Year 

Two  Year  Programs 


Program 

Year 

Total 

Educational 

Institution 

Costs 

Tuition 

Revenue 

Net 

Educational 

Institution 

Costs 

Tuition  Fee 
Revenue  As 

Z  of  Total 
Educational 
Institution 
Co  8  t  S 

Diploma 

197A 

Nursing  Kelsey 

$1,240,942 

$130,340 

$1,110,602 

10.5% 

1975 

1,550,899 

124,460 

1,426,439 

8.0 

1976 

1,676,291 

113,925 

1,562,366 

6.8 

Diploma 

1974 

Nursing  Wascana 

820,350 

79,625 

740,725 

9.7 

1975 

1,072,998 

80,115 

992,883 

7.5 

1976 

1,258,130 

73,255 

1,184,875 

5.8 

Psychiatric  Nursing 

1974 

510,869 

41,895 

468,974 

8.2 

1975 

599,081 

35,280 

563,801 

5.9 

1976 

647,627 

31^850 

615,777 

4.9 

Dental 

1974 

Nursing 

846,890 

28,420 

818,470 

3.4 

1975 

941,494 

35,280 

906,214 

3.7 

1976 

1,048,152 

40,186 

1,007,972 

3.8 

Health 

1974 

Record  Administrator 

80,101 

5,880 

74,221 

7.3 

1975 

99,770 

5,390 

94,380 

5.4 

1976 

99,362 

5,635 

93,727 

5.7 

All  Programs 

1974 

3,499,152 

286,160 

3,212,992 

8.2 

1975 

4,264,242 

280,525 

3,983,717 

6.6 

1976 

4,729,562 

264,845 

4,464,717 

5.6 

. 


Total  Educational  Inatltutlon  Costs  by  Cost  Component,  Program  and  Year 

One  Year  or  Less  Programs 
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All  One  Year  or  Less 
Programs 

1974  863,731  64.0  348,127  25.8  109,122  8.1  29,820  2.2  1,350,800  100.0 

1975  1,154,073  63.4  458,915  25.2  166,770  9.2  42,745  2.4  1,822,504  100.0  +34.9 

1976  1,327,107  64.4  515,636  25.0  175,534  8.6  43,791  2.2  2,062,069  100.0  +13.2 
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the  associated  studies  division  at  Kelsey  was  treated  as  an  indirect 
cost.  Whereas  the  proportion  for  direct  costs  tended  to  be  lower  at 
Kelsey  than  at  Wascana,  the  situation  was  reversed  for  indirect  costs. 

As  in  the  case  of  two  year  programs,  the  combination  of  direct 
and  indirect  instructional  costs  accounted  for  about  90  per  cent  of 
total  educational  institution  costs.  In  1976,  the  range  was  from  a  low 
of  85  per  cent  for  dental  assistant  Wascana  to  95  per  cent  for  operating 
room  nursing. 

Physical  plant  costs  accounted  for  approximately  nine  per  cent 
of  total  educational  institution  costs.  On  a  program  basis,  the  range 
was  from  a  low  of  three  per  cent  for  operating  room  nursing  to  a  high  of 
12  per  cent  for  dental  assistant  Wascana  in  1976. 

Central  department  costs  accounted  for  about  two  per  cent  of 
total  educational  institution  costs  when  all  programs  were  considered 
together. 

Total  costs.  The  overall  increase  of  35  per  cent  between  1974 
and  1975  must  be  interpreted  with  caution  because  a  new  program,  dental 
assistant  Wascana,  was  started  in  1975.  On  a  program  basis,  percentage 
cost  increases  ranged  from  a  low  of  12  per  cent  in  the  nursing  assistant 
program  Kelsey  to  80  per  cent  in  the  combined  technician  program. 

Between  1975  and  1976,  the  overall  change  was  a  13  per  cent  increase, 
ranging  from  a  decrease  of  five  per  cent  for  dental  assistant  Kelsey  to 
a  high  of  16  per  cent  for  nursing  assistant  Wascana. 

Per  student  costs.  As  shown  in  Table  6,  the  average  costs  of  one 
year  or  less  programs  increased  from  $2,962  in  1974  to  $3,231  in  1975, 
and  to  $4,242  in  1976. 
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Educational  Institution  Per  Student  and  Per  Graduate  Costs 

by  Program  and  Year 
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This  program  was  only  18  weeks  in  length,  about  one  half  the  length  of  the  other  programs 


On  a  program  basis,  per  student  costs  ranged  from  a  low  of 
$2,429  for  dental  assistant  Kelsey  to  $3,979  for  operating  room  nursing 
in  1974.  In  1975  the  range  was  somewhat  less:  from  $2,590  in  dental 
assistant  Wascana  to  $3,657  in  operating  room  nursing.  In  1976  the 
range  was  from  $3,275  for  nursing  assistant  Kelsey  to  $5,149  for  dental 
assistant  Wascana. 

During  the  period  under  review,  average  per  student  costs  in¬ 
creased  by  43  per  cent.  However,  a  wide  variation  in  cost  increases 
existed  among  the  programs,  from  a  low  of  10  per  cent  in  the  case  of 
combined  technician  to  a  high  of  99  per  cent  for  dental  assistant 
Wascana.  This  wide  variation  is  largely  explained  by  the  substantial 
changes  in  enrolment  which  occurred  in  some  programs  during  the  period 
under  review. 

Per  graduate  costs.  As  presented  in  Table  6,  average  per 
graduate  costs  were  $3,836,  $3,767  and  $5,043  for  1974,  1975  and  1976, 
respectively.  These  costs  were  about  $900,  $500  and  $800  higher  than 
the  corresponding  per  student  costs  in  the  respective  years. 

Per  graduate  costs  also  ranged  considerably  among  the  programs. 
The  widest  range  was  found  in  1976,  from  $3,708  for  nursing  assistant 
Kelsey  to  $6,282  for  medical  laboratory  technology. 

Over  the  three  year  period,  average  per  graduate  costs  increased 
by  32  per  cent  which  was  less  than  the  increase  in  per  student  costs. 

As  in  the  case  of  two  year  programs,  the  level  of  student  attrition 
generally  declined  during  the  period  under  review.  While  the  overall 
increase  in  per  graduate  cuts  was  32  per  cent,  the  percentage  change  on 
a  program  basis  varied  widely:  from  an  actual  decrease  of  11  per  cent 
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for  combined  technician  to  an  increase  of  122  per  cent  for  dental 
assistant  Wascana.  The  enrolment  changes  coupled  with  changes  in  at¬ 
trition  rates  explain  this  wide  divergence  in  per  graduate  cost  changes. 

Net  educational  institution  costs.  As  in  the  case  of  two  year 
programs,  the  proportion  of  total  educational  institution  costs  offset 
by  tuition  fee  revenue  declined  during  the  period  under  review,  from 
eight  per  cent  in  1974  to  five  per  cent  in  1976  (Table  7).  Again  the 
implication  is  that  net  educational  institution  costs  increased  at  a 
somewhat  faster  rate  than  did  total  educational  institution  costs. 

FOREGONE  EARNINGS  OF  STUDENTS 

Basic  Data  and  Adjustments 

The  basic  data  and  adjustments  used  in  the  calculation  of  fore¬ 
gone  earnings  of  students  are  summarized  in  Table  8.  The  gross  foregone 
earnings  for  the  grade  12  and  grade  11  reference  groups,  as  provided  in 
Appendix  G,  were  adjusted  to  take  into  account  both  unemployment  rates 
and  wages  earned  by  students.  The  resulting  net  foregone  earnings  were 
then  adjusted  to  derive  after-tax  net  foregone  earnings  (see  Appendix  H). 

The  annual  before-tax  net  foregone  earnings  of  students  with  a 
grade  12  level  of  education  were  $3,821,  $4,475  and  $5,043  for  1974, 

1975  and  1976,  respectively.  The  corresponding  after-tax  net  foregone 
earnings  were  $3,641,  $4,389  and  $4,859. 

The  annual  net  foregone  earnings  of  students  with  a  grade  11 
level  of  education  were  substantially  less  than  for  grade  12  students. 

The  difference  in  age-earnings  profiles  for  grade  11  as  compared  to  grade 
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Table  7 


Total  Educational  Institution  Costs,  Tuition  Fee  Revenue  and 
Net  Educational  Institution  Costs  by  Program  and  Year 

One  Year  or  Less  Programs 


Program 

Year 

Total 

Educational 

Institution 

Costs 

Tuition 

Revenue 

Net 

Educational 

Institution 

Costs 

Tuition  Fee 
Revenue  As 

X  of  Total 
Educational 
Institution 
Costs 

Nursing  Assistant  Kelsey 

1974 

$542,550 

$46,607 

$495,943 

8.631 

1975 

610,020 

36,575 

573,445 

6.0 

1976 

645,115 

41,173 

603,942 

6*  4 

Nursing  Assistant  Wascana 

1974 

240,393 

20,482 

219,911 

8.5 

1975 

300,860 

19,228 

281,632 

6.4 

1976 

348,788 

17,138 

331,650 

4.9 

Dental  Assistant  Kelsey 

1974 

194,324 

16,720 

177,604 

8.6 

1975 

226,711 

16,929 

209,782 

7.5 

1976 

216,566 

13,376 

203,190 

6.2 

Dental  Assistant  Wascana 

1975 

157,987 

12,749 

145,238 

8.1 

1976 

298,648 

12,122 

286,526 

4.1 

Medical  Lab.  Technology 

1974 

260,335 

• 

17,765 

242,570 

6.8 

1975 

336,978 

20,691 

316,287 

6. 1 

1976 

345,500 

13,974 

331,706 

4.0 

Combined  Technician 

1974 

85,343 

5,225 

80,118 

6. 1 

1975 

153,382 

9,405 

143,977 

6. 1 

1976 

165,811 

9,196 

156,615 

5.5 

Operating  Room  Nursing 

1974 

27,855 

693 

27,162 

2.5 

1975 

36,566 

990 

35,576 

2.7 

1976 

41,641 

891 

40,750 

2.1 

All  Programs 

1974 

1,350,800 

107,492 

1,243,308 

8.0 

1975 

1,822,504 

116,567 

1,705,937 

6.4 

1976 

2,062,069 

107,690 

1,954,379 

5.2 
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Table  8 


Derivation  of  the  Net  Foregone  Earnings  of  Students  Using 
Grade  12  and  Grade  11  Reference  Groups  by  Year 


Reference  Group 

Basic  Data  and  Adjustments 

Year 

1974 

1975 

1976 

Grade  12  Reference  Group 

£ 

Gross  Foregone  Earnings  ^ 

$4,804 

$5,625 

$6,421 

Less  Unemployment  Adjustment 

207 

242 

342 

Less  Wages  While  Attending  School 

200 

234 

267 

Less  Wages  While  Not  Attending  School 

576 

674 

769 

Net  Foregone  Eagnings 

3,821 

4,475 

5,043 

Less  Income  Tax 

180 

86 

184 

Net  Foregone  Earnings  After  Tax 

3,641 

4,389 

4,859 

Grade  11  Reference  Group 

Gross  Foregone  Earnings  ^ 

3,986 

4,666 

5,327 

Less  Unemployment  Adjustment 

171 

201 

282 

Less  Wages  While  Attending  School 

200 

234 

267 

Less  Wages  While  Not  Attending  School 

576 

674 

769 

Net  Foregone  Eagnings 

3,039 

3,557 

4,009 

Less  Income  Tax 

75 

9 

36 

Net  Foregone  Earnings  After  Tax 

2,964 

3,548 

3,973 

Represents  the  average  income  of  the  15-19  and  20-24  age 
group  as  presented  in  Appendix  G. 


1974, 


Downward  adjustments  of  4.3,  4.3  and 
1975  and  1976, respectively  as  described 


5.3  per  cent  for 
in  Chapter  3. 


CSee  Chapter  3. 


d 


See  Appendix  H. 
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12  students  was  a  critical  finding  in  this  study  because  this  difference 
affected  much  of  the  subsequent  analysis.  The  annual  before-tax  net 
foregone  earnings  of  grade  11  students  were  $3,039,  $3,557  and  $4,009 
for  1974,  1975  and  1976,  respectively.  The  before-tax  net  foregone 
earnings  of  grade  11  students,  therefore,  were  approximately  $800,  $900 
and  $1,000  less  than  for  the  grade  12  students  for  the  respective  years. 
The  after-tax  net  foregone  earnings  of  grade  11  students  were  $2,964, 
$3,548  and  $3,973  for  1974,  1975  and  1976,  respectively.  The  differ¬ 
ential  with  grade  12  students  was  somewhat  lower  than  in  the  case  of 
before-tax  net  foregone  earnings. 

Net  Foregone  Earnings  by  Programs 

Before-tax  and  after-tax  net  foregone  earnings  per  student  by 
program  category  are  presented  in  Table  9.  The  net  foregone  earnings  of 
operating  room  nursing  students  were  derived  using  salaries  for  registered 
nurses  as  explained  in  chapter  3. 

The  highest  net  foregone  earnings  per  student,  as  could  be  ex¬ 
pected,  were  for  two  year  programs.  The  before-tax  earnings  of  students 
for  the  two  year  period  were  $7,642,  $8,950  and  $10,086  for  1974,  1975 
and  1976,  respectively. 

The  lowest  net  foregone  earnings  existed  in  the  case  of  students 
with  a  grade  11  level  of  education  enrolled  in  one  year  programs.  The 
before-tax  net  foregone  earnings  of  these  students  were  $3,039,  $3,557 
and  $4,009  for  1974,  1975  and  1976,  respectively. 

While  the  operating  room  nursing  program  was  only  one  half  the 
length  of  the  other  one  year  programs,  the  net  foregone  earnings  were 
proportionately  higher  than  that.  In  fact,  the  before-tax  net 
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Table  9 


Net  Foregone  Earnings  Per  Student  by  Program  and  Year 


Program  Category 

Before  and  After  Tax 

Year 

1974 

1975 

1976 

Two  Year  Programs 

Before  Tax 

$7,642 

$8,950 

$10,086 

After  Tax 

7,282 

8,778 

9,718 

£ 

One  Year  Programs 

Before  Tax 

3,821 

4,475 

5,043 

After  Tax 

3,641 

4,389 

4,859 

Operating  Room  Nursing^ 

Before  Tax 

3,416 

3,848 

4,703 

After  Tax 

3,294 

3,811 

4,598 

One  Year  Programs  Using 

Grade  11  Reference  Group 

Before  Tax 

3,039 

3,557 

4,009 

After  Tax 

2,964 

3,548 

3,973 

aUsing  a  Grade  12 

reference  group 

in  the 

15-24  age 

b 


Using  Registered  Nurses  as  the  reference  group. 


group 
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foregone  earnings  were  only  $300  to  $600  less  than  the  annual  before-tax 
net  foregone  earnings  of  grade  12  students  and  they  were  higher  than  for 
grade  11  students.  The  opportunity  costs  were  higher  for  operating  room 
nursing  students  per  unit  of  time  since  they  were  already  trained  as 
registered  nurses. 


GOVERNMENT  SUBSIDIES  TO  STUDENTS 

Interest  Charges  on  Canada  Student  Loans 

The  basic  data  used  to  derive  the  estimated  costs  of  interest 
charges  on  Canada  Student  loans  are  provided  in  Table  10.  The  percent¬ 
age  of  post-secondary  students  receiving  loans  fell  from  32  per  cent  in 
1974  to  28  per  cent  in  1976.  The  average  loan  award  increased  from  $975 
to  $1,032  during  the  period.  Interest  rates  fluctuated  during  the 
period,  from  8  1/4  to  9  7/8  per  cent. 

Saskatchewan  Student  Bursaries 

As  indicated  in  Table  11,  the  percentage  of  post-secondary 
students  receiving  bursaries  declined  slightly  between  1974  and  1976, 
from  23  to  22  per  cent.  The  average  bursary  award,  however,  steadily 
increased  during  the  same  period,  from  $342  to  $490. 

Training  Allowances 

Both  the  total  amount  paid  in  training  allowances  by  Canada 
Manpower  and  the  average  allowance  per  full-time  trainee  are  presented 
in  Table  12. 

The  overall  average  training  allowance  per  full-time  trainee 
rose  from  $2,716  in  1974  to  $3,227  in  1976.  Substantial  variation 
existed  among  the  programs.  In  1976,  for  instance,  the  range  was  from 
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Table  10 


Percentage  of  Post-Secondary  Students  Awarded  Canada  Student  Loans, 


Average  Amount  of  Awards,  and  Interest 

Rate 

on  Loans 

by  Year 

1974 

1975 

1976 

Percentage  of  Post-Secondary  Students 
Awarded  Canada  Student  Loans 

32.4  % 

30.6% 

28.3% 

Average  Canada  Student  Loan  Award 

$975 

$933 

$1,032 

Interest  Rate  on  Loans 

9% 

8  1/4% 

9  7/8% 

Source*  See  Appendix  B. 


Table  11 


Percentage  of  Post-Secondary  Students  Awarded 
Saskatchewan  Student  Bursaries  and  Average 
Amount  by  Award  by  Year 


1974 

1975 

1976 

Percentage  of  Students 
Awarded  Bursaries 

23.2% 

19.6% 

22. 1% 

Average  Bursary  Award 

$342 

$455 

$490 

Source.  See  Appendix  B 


Cost  of  Canada  Manpower  Training  Allowances  by  Program  and  Year 
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$2,789  per  full-time  trainee  in  the  combined  technician  program  to 
$3,502  in  the  dental  assistant  program  at  Wascana. 

STUDENT  EDUCATIONAL  COSTS 

As  evident  from  Table  13,  student  educational  costs  for  two  year 
programs  were  $868,  $908,  and  $936  for  1974,  1975  and  1976,  respectively. 
With  respect  to  one  year  programs,  student  educational  costs  were  $398, 
$418  and  $432  for  the  corresponding  years.  The  corresponding  costs  for 
operating  room  nursing  were  $194,  $204  and  $211. 

Since  tuition  fees  and  student  association  fees  did  not  change 
during  the  period  under  review,  the  entire  cost  increases  were  due  to 
the  costs  of  books  and  supplies.  The  estimated  expenses  for  books  and 
supplies  increased  by  $33,  $66  and  $77  for  two  year  programs,  one  year 
programs  and  operating  room  nursing,  respectively. 

IMPUTED  COSTS  OF  INTEREST  ON  PHYSICAL  PLANT 
AND  OF  PROPERTY  TAX  EXEMPTIONS 

Table  14  presents  the  imputed  costs  of  foregone  interest  on 
investment  in  the  physical  plant  and  of  property  tax  exemptions  by 
program  and  year. 

On  a  program  basis  imputed  interest  ranged  from  $1,302  to 
$108,445  in  1974,  from  $1,735  to  $108,909  in  1975  and  from  $1,757  to 
$112,102  in  1976.  In  each  year  operating  room  nursing  had  the  lowest 
cost  and  diploma  nursing  Kelsey  had  the  highest  cost. 

The  estimated  value  of  property  tax  exemptions  on  a  program 
basis  ranged  from  $198  to  $39,631  in  1974,  from  $300  to  $44,328  in  1975, 
and  from  $360  to  $49,065  in  1976.  Again  operating  room  nursing  consist¬ 
ently  had  the  lowest  cost  and  diploma  nursing  Kelsey  always  had  the 
highest  cost. 


131 


Table  13 


Student  Costs  for  Fees  and  Other  Educational 
Expenses  by  Program  and  Year 


Year 

Cost  Component 

1974 

1975 

1976 

Tuition  Fees 

Two  Year  Programs 

$245/Year 

$245/Year 

$245/Year 

One  Year  Programs 

$209 

$209 

$209 

Operating  Room  Nursing 

$  99 

$  99 

$  99 

Student  Association  Fee 

$25/Year 

$25/Year 

$25/Year 

Other  Ed.  Expenses 

$164/Year 

$184a/Year 

$197a/Year 

Totals 

Two  Year  Programs 

$868 

$908 

$936 

One  Year  Programs 

$398 

$418 

$432 

Operating  Room  Nursing 

$194 

$204 

$211 

Source.  See  Chapter  3. 


£ 

These  costs  were  derived  by  applying  the  consumer  price 
index  for  Recreation,  Education  and  Reading  to  the  1974  base  figure. 
Application  of  the  index  revealed  costs  of  $184  and  $197  for  Kelsey 
in  1973  and  1976, respectively  (the  corresponding  costs  for  Wascana 
were  $183  and  $199). 
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Imputed  Costs  of  Foregone  Interest  on  Investment  in  Physical  Plant  and 
of  Property  Tax  Exemptions  by  Program  and  Year 
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SOCIAL  COSTS  OF  HEALTH  PERSONNEL  TRAINING 

The  social  costs  of  training  for  two  year  programs  and  for  one 
year  or  less  programs  are  presented  separately. 

Two  Year  Programs 

As  evident  in  Table  15,  total  social  costs  of  two  year  health 
personnel  training  programs  increased  from  $8.8  million  to  $11.1  million 
between  1974  and  1976.  On  a  per  student  basis,  as  shown  in  Table  16, 
the  average  costs  were  $16,565,  $19,349,  and  $21,286  for  1974,  1975  and 
1976,  respectively.  Between  1974  and  1976,  therefore,  average  social 
costs  per  student  increased  by  29  per  cent. 

Substantial  variation  existed  in  all  years  in  per  student  social 
costs  among  the  two  year  programs  (Table  16).  Dental  nursing  consist¬ 
ently  had  the  highest  per  student  costs,  but  they  remained  virtually 
constant  throughout  the  period  at  approximately  $25,000  per  student. 
Diploma  nursing  Kelsey  consistently  had  the  lowest  per  student  costs: 
$13,453,  $16,348,  and  $18,721  for  1974,  1975  and  1976,  respectively. 

The  proportional  distribution  of  social  costs  remained  fairly 
constant  during  the  period  under  review.  Looking  at  all  programs  (Table 
15),  net  educational  institution  costs  accounted  for  between  37  and  40 
per  cent  of  total  social  costs.  The  largest  cost  component  was  net 
foregone  earnings  which  accounted  for  between  49  and  51  per  cent  of 
social  costs.  Taken  together,  net  educational  institution  costs  and  net 
foregone  earnings  accounted  for  88  per  cent,  89  per  cent  and  89  per  cent 
of  total  social  costs  in  1974,  1975  and  1976,  respectively.  Student 
educational  costs  accounted  for  between  four  and  six  per  cent  of  total 


, 
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Total  Social  Costs  of  Health  Personnel  Training  by  Program  and  Year 


134 


§ 

U> 

to 

o 

u 

eu 

u 

«d 

0) 

>* 

o 

,2 


Note.  The  totals  may  not  be  exact  due  to  rounding 


Per  Student  Social  Costs  of  Health  Personnel  Training  by  Program  and  Year 
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social  costs*  Government  subsidies  to  students  and  imputed  costs  of 
interest  and  property  tax  exemptions  accounted  for  one  and  five  per  cent, 
respectively. 

However,  there  was  a  substantial  difference  in  the  distribution 
of  total  social  costs  among  the  programs.  For  example,  in  1974,  the 
proportion  attributable  to  net  educational  institution  costs  ranged  from 
a  low  of  31  per  cent  in  diploma  nursing  Kelsey  to  57  per  cent  in  dental 
nursing.  With  respect  to  net  foregone  earnings,  the  exact  opposite 
situation  existed  (Table  15). 

Per  graduate  social  costs  were  considerably  higher  than  per 
student  social  costs.  The  overall  average  per  graduate  costs  were 
$20,473,  $23,452  and  $24,726  for  1974,  1975  and  1976,  respectively  (Table 
17).  The  corresponding  per  student  social  costs  were  $16,565,  $19,349 
and  $21,286  (Table  16).  The  cost  differentials  were  $3,908  in  1974, 

$4,103  in  1975  and  $3,440  in  1976. 

Per  graduate  social  costs  varied  substantially,  but  consistently 
diploma  nursing  Kelsey  had  the  lowest  cost  and  dental  nursing  had  the 
highest  cost.  The  range  was  from  $15,082  to  $26,386  in  1974,  from 
$18,285  to  $27,250  in  1975,  and  from  $21,404  to  $28,423  in  1976  (Table  17). 

A  comparison  of  the  two  diploma  nursing  programs  revealed  that 
both  per  student  and  per  graduate  costs  were  consistently  higher  at 
Wascana  than  at  Kelsey  (Tables  16  and  17).  Most  of  the  cost  differ¬ 
ential  was  due  to  net  educational  institution  costs.  Moreover,  the 
difference  in  net  educational  institution  costs  grew  during  the  period 
under  review.  Whereas  the  per  student  cost  difference  was  $384  in  1974, 
it  was  $1,207  in  1976.  On  a  per  graduate  basis  the  differential  in¬ 
creased  from  $931  in  1974  to  $1,137  in  1976. 
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Total  21,404  22,616  27,764  28,423  23,421  24,726 
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One  Year  or  Less  Programs 

As  presented  in  Table  18,  the  total  social  costs  of  health 
personnel  training  in  the  one  year  or  less  programs  rose  from  $3.9 
million  in  1974  to  $5.5  million  in  1976.  The  average  per  student  costs 
were  $7,695,  $8,764  and  $10,630  for  1974,  1975  and  1976,  respectively 
(Table  19).  Between  1974  and  1976,  therefore,  per  student  costs  in¬ 
creased  by  38  per  cent. 

Considerable  variation  in  per  student  costs  existed  among  the 
programs.  (However,  the  variation  was  less  than  in  the  case  of  two  year 
programs.)  In  1974,  the  per  student  costs  ranged  from  $7,434  for 
nursing  assistant  Kelsey  to  $8,127  for  combined  technician.  The  costs 
ranged  from  $7,948  for  operating  room  nursing  to  $9,344  for  nursing 
assistant  Wascana  in  1975.  (Again  it  should  be  noted  that  the  operating 
room  nursing  program  was  only  about  one  half  the  length  of  the  other 
programs.)  The  range  in  1976  was  from  $9,770  for  dental  assistant 
Kelsey  to  $12,201  for  dental  assistant  Wascana  (Table  19). 

When  the  grade  11  reference  group  was  used  for  the  nursing 
assistant  and  dental  assistant  programs,  the  net  foregone  earnings,  and 
accordingly  total  social  costs,  declined  substantially  (see  Appendix  L). 
For  instance,  in  1976  the  per  student  social  cost  of  nursing  assistant 
Kelsey  was  $8,870  using  a  grade  11  reference  group  as  opposed  to  $9,904 
using  a  grade  12  reference  group. 

The  distribution  of  social  costs  changed  very  little  during  the 
period  under  review.  The  largest  component  was  net  foregone  earnings 


which  on  the  average  accounted  for  51  per  cent,  50  per  cent  and  48  per 
cent  of  total  social  costs  in  1974,  1975  and  1976,  respectively  (Table  18). 
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140 


This  program  was  not  in  operation  in  1974 


' 

■ 


141 


The  second  largest  component,  net  educational  institution  costs, 
accounted  for  32  per  cent,  34  per  cent  and  36  per  cent  of  total  social 
costs  in  the  same  years.  Taken  together,  net  educational  institution 
costs  and  net  foregone  earnings  accounted  for  between  82  and  84  per  cent 
of  total  social  costs  in  each  year.  Student  educational  costs  accounted 
for  between  4  and  5  per  cent  of  social  costs.  The  proportion  attrib¬ 
utable  to  government  subsidies  to  students  and  to  imputed  costs  remained 
constant  at  7  and  4  per  cent,  respectively  (Table  18). 

Several  variations  in  the  distribution  of  total  social  costs  can 
be  noted  among  the  programs  in  Table  18.  The  most  pronounced  variation, 
though,  existed  with  respect  to  net  educational  institution  costs.  In 

1974,  for  example,  the  proportion  of  total  social  costs  attributable  to 
net  educational  institution  costs  ranged  from  a  low  of  29  per  cent  in 
nursing  assistant  Wascana  to  50  per  cent  in  operating  room  nursing. 

As  in  the  case  of  two  year  programs,  per  graduate  costs  were 
substantially  higher  than  per  student  costs.  Average  per  graduate 
costs,  as  shown  in  Table  20,  were  $9,957,  $10,256  and  $12,612  in  1974, 
1975  and  1976,  respectively.  The  corresponding  per  student  costs  were 
$7,695,  $8,764  and  $10,630  (Table  19).  The  cost  differentials,  there¬ 
fore,  were  $2,262,  $1,492  and  $1,982  for  the  respective  years. 

Per  graduate  costs  also  varied  considerably:  from  $8,961  in 
nursing  assistant  Kelsey  to  $11,952  in  combined  technician  in  1974,  from 
$7,948  in  operating  room  nursing  to  $11,851  in  combined  technician  in 

1975,  and  from  $11,213  in  nursing  assistant  Kelsey  to  $13,875  in  dental 
assistant  Wascana  in  1976. 

A  comparison  of  the  duplicated  programs  (nursing  assistant  and 
dental  assistant)  revealed  that  the  Wascana  programs  generally  had 
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higher  per  student  and  per  graduate  costs  than  did  the  Kelsey  programs. 

In  the  case  of  the  nursing  assistant  programs,  the  per  student  cost 
differentials  were  $296,  $373  and  $1,042  for  1974,  1975  and  1976,  respect¬ 
ively.  The  per  graduate  cost  differentials  were  $628,  $1,390  and  $1,082 
for  the  same  years.  The  per  student  cost  differential  for  the  dental 
assistant  programs  amounted  to  $168  in  1975  and  $2,431  in  1976.  With 
respect  to  per  graduate  costs,  the  Wascana  program  had  a  substantially 
lower  cost  than  the  Kelsey  program  in  1975  (a  $2,635  cost  differential), 
but  in  1976  the  situation  was  reversed  (with  a  $1,615  cost  differential). 

PRIVATE  COSTS  OF  HEALTH  PERSONNEL  TRAINING 

The  private  costs  of  training  consisted  of  tuition  fees,  other 
educational  costs  (student  association  fees,  educational  books  and 
supplies),  and  net  foregone  earnings  after  tax.  Three  program  categories 
and  three  types  of  students  were  distinguished  in  the  calculation  of 
private  costs. 

Two  Year  Programs 

Self-supporting  students.  As  evident  from  Table  21,  the  private 
costs  for  self-supporting  students  in  two  year  programs  were  $8,150, 

$9,684  and  $10,656  in  1974,  1975  and  1976,  respectively.  Private  costs 
increased  by  31  per  cent  during  the  period.  The  entire  increase  was 
essentially  due  to  increased  net  foregone  earnings  since  fees  remained 
constant  and  books  and  supplies  rose  only  slightly  (books  and  supplies 
increased  by  $66). 

Bursary  recipients.  The  private  costs  for  bursary  recipients 


were  $7,466,  $8,774  and  $9,676  in  1974,  1975  and  1976,  respectively 
(Table  21).  Costs  increased  by  30  per  cent  which  was  slightly  less  than 
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Table  21 


The  Private  Costs  of  Health  Personnel  Training 
by  Program  Category,  Type  of  Student  and  Year 


Program  Category 

Type  of  Student 

Year 

1974 

1975 

1976 

Two  Year  Programs 

Self-Supporting  Student 

$8,150 

$9,684 

$10,656 

Bursary  Recipient 

7,466 

8,774 

9,676 

One  Year  Programs 

(a)  Using  Grade  12  Reference  Group 

Self-Supporting  Student 

4,039 

4,806 

5,292 

Bursary  Recipient 

3,697 

4,351 

4,802 

Allowance  Recipient 

925 

1,638 

1,632 

(b)  Using  Grade  11  Reference  Group 

Self-Supporting  Student 

3,362 

3,966 

4,404 

Bursary  Recipient 

3,020 

3,511 

3,914 

Allowance  Recipient 

248 

797 

746 

Operating  Room  Nursing 

Self-Supporting  Student 

3,488 

4,014 

4,809 

Bursary  Recipient 

3,317 

3,786 

4,564 

E 
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the  situation  for  self-supporting  students.  The  explanation  was 
that  the  average  bursary  award  increased  at  a  somewhat  faster  rate  than 
did  the  rise  in  total  private  costs.  However,  it  is  also  noteworthy 
that  the  average  bursary  award  constituted  between  only  nine  and  ten  per 
cent  of  total  private  costs  during  the  period  under  review. 

One  Year  Programs 

Self-supporting  students.  The  private  costs  for  self-supporting 
students  with  a  grade  12  level  of  education  were  $4,039,  $4,806  and 
$5,292  in  1974,  1975  and  1976,  respectively  (Table  21).  An  increase  of 
31  per  cent,  essentially  attributable  to  increased  foregone  earnings, 
occurred  between  1974  and  1976. 

In  the  case  of  the  nursing  assistant  and  dental  assistant  programs, 
self-supporting  students  with  a  grade  11  level  of  education  had  private 
costs  of  $3,362,  $3,966  and  $4,444  for  1974,  1975  and  1976,  respectively. 

The  lower  value  of  foregone  earnings  resulted  in  much  reduced  private 
costs  for  persons  with  a  grade  11  versus  grade  12  level  of  education. 

The  cost  differentials  were  $677,  $840  and  $888  for  1974,  1975  and  1976, 
respectively. 

Bursary  recipients.  The  private  costs  to  bursary  recipients 
with  a  grade  12  level  of  education  were  $3,697,  $4,351  and  $4,802  in 
1974,  1975  and  1976,  respectively  (Table  21).  The  increase  of  30  per 
cent  during  the  period  was  again  evidence  that  the  average  bursary  award 
rose  slightly  faster  than  the  total  private  costs  during  the  period 
under  review.  But  again  it  is  noteworthy  that  the  average  bursary  award 
represented  only  nine  per  cent  of  total  private  costs. 
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In  regard  to  the  nursing  assistant  and  dental  assistant  programs, 
the  private  costs  to  bursary  recipients  using  a  grade  11  reference  group 
were  $3,020,  $3,511  and  $3,914  in  1974,  1975  and  1976,  respectively 
(Table  21). 

Allowance  recipients.  As  shown  in  Table  21,  the  private  costs 
to  allowance  recipients  with  a  grade  12  level  of  education  were  $925, 

$1,638  and  $1,632  in  1974,  1975  and  1976,  respectively.  While  these 
costs  were  substantially  below  the  costs  to  either  self-supporting 
students  or  bursary  recipients,  the  allowance  rates  did  not  keep  pace 
with  total  private  costs.  The  private  costs  to  allowance  recipients 
increased  by  76  per  cent  during  the  three  year  period. 

In  the  case  of  allowance  recipients  with  a  grade  11  level  of 
education  in  the  nursing  assistant  and  dental  assistant  programs,  private 
costs  were  $248,  $797  and  $746  in  1974,  1975  and  1976,  respectively. 

The  failure  of  the  allowance  rates  to  keep  pace  with  rising  total  private 
costs  was  very  evident;  the  private  costs  increased  by  201  per  cent 
for  allowance  recipients. 

Operating  Room  Nursing 

Self-supporting  students.  The  private  costs  for  self-supporting 
students  were  $3,488,  $4,014  and  $4,809  in  1974,  1975  and  1976,  respect¬ 
ively.  In  effect,  private  costs  increased  by  38  per  cent  during  the 
three  year  period  (Table  21). 

Bursary  recipients.  As  also  shown  in  Table  21,  the  private 
costs  to  bursary  recipients  were  $3,317,  $3,786  and  $4,564  in  1974, 

1975  and  1976,  respectively.  During  the  three  year  period  there  was  a 
38  per  cent  increase  in  costs,  matching  the  situation  for  self-supporting 


students. 
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SUMMARY  OF  CHAPTER  5 

This  chapter  has  presented  the  findings  of  the  study  regarding 
the  costs  of  health  personnel  training. 

Costs  were  first  reported  in  terms  of  the  five  major  cost  com¬ 
ponents  used  in  this  study.  The  total  of  all  the  cost  components,  with 
the  necessary  adjustments  to  avoid  double  counting,  constituted  social 
costs. 

The  analysis  of  social  costs  revealed  that  the  largest  single 
component  was  net  foregone  earnings  of  students  which  represented  approxi¬ 
mately  one  half  of  total  social  costs.  Net  educational  institution 
costs  constituted  the  second  largest  component,  representing  between  32 
and  40  per  cent  of  total  social  costs.  Together  net  foregone  earnings 
and  net  educational  institution  costs  accounted  for  between  82  and  89 
per  cent  of  total  social  costs.  Student  educational  costs  represented 
between  four  and  six  per  cent  of  social  costs.  Government  subsidies  to 
students  accounted  for  about  one  per  cent  of  social  costs  in  the  case  of 
two  year  programs,  but  for  seven  to  nine  per  cent  in  the  case  of  one 
year  programs.  The  imputed  costs  pertaining  to  interest  on  physical 
plant  and  property  tax  exemptions  represented  approximately  five  per 
cent  of  total  social  costs. 

Social  costs  were  also  presented  in  terms  of  per  student  and  per 
graduate  costs.  The  average  per  student  costs  in  two  year  programs  were 
$16,000,  $19,000  and  $21,000  in  1974,  1975  and  1976,  respectively 
(rounded  to  nearest  thousand).  The  corresponding  per  graduate  costs 
were  substantially  higher:  $20,000,  $23,000  and  $25,000.  The  cost 
differentials,  therefore,  were  between  $3,000  and  $4,000.  For  one  year 
programs,  average  per  student  costs  were  $8,000,  $9,000  and  $10,000  in 
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1974,  1975  and  1976,  respectively.  The  corresponding  per  graduate  costs 
were  $10,000,  $10,000  and  $13,000.  The  cost  differentials,  therefore, 
were  between  $1,000  and  $3,000. 

Private  costs  of  training  to  self-supporting  students  in  two 
year  programs  were  $8,100,  $9,700  and  $10,700  in  1974,  1975  and  1976, 
respectively  (rounded  to  nearest  hundred).  The  corresponding  costs  for 
bursary  recipients  were  between  $700  and  $1,000  less  in  each  case.  For 
one  year  programs,  the  costs  to  self-supporting  students  were  $4,000 
$4,800  and  $5,300  for  the  same  three  years.  Costs  to  bursary  recipients 
were  between  $300  and  $500  less  in  each  year.  The  private  costs  to 
allowance  recipients  were  considerably  less,  being  $900,  $1,600  and 
$1,600  for  1974,  1975  and  1976,  respectively.  Private  costs  of  training 
to  self-supporting  students  in  the  operating  room  nursing  program  were 
$3,500,  $4,000  and  $4,800  for  1974,  1975  and  1976,  respectively.  The 
corresponding  costs  for  bursary  recipients  were  $3,300,  $3,800  and 
$4,600.  Using  a  grade  11  reference  group  for  the  nursing  and  dental 
assistant  programs  resulted  in  greatly  reduced  private  costs;  for  exampl 
the  cost  to  self-supporting  students  in  1976  was  $3,400  as  compared  to 
$4,000  with  a  grade  12  reference  group. 

The  analysis  of  private  costs  also  revealed  that  the  average 
bursary  award  increased  at  a  slightly  faster  rate  than  did  total  private 
costs.  However,  the  bursary  award  constituted  only  nine  per  cent  of 
total  private  costs.  While  the  training  allowance  covered  a  large  part 
of  private  costs  (61  per  cent  in  1976),  the  allowances  failed  to  keep 
pace  with  the  rising  private  costs  (in  1974  allowances  accounted  for  67 
per  cent  of  private  costs). 


. 


'  ’■  1  '  "l 


* 


Chapter  6 


THE  EARNINGS  PROFILES  FOR  HEALTH  PERSONNEL 
AND  THEIR  REFERENCE  GROUPS 

Monetary  benefits  in  this  study  were  determined  by  estimating 
the  difference  in  earnings  between  health  personnel  and  their  reference 
groups.  The  estimation  of  earnings  differentials  entailed  an  analysis 
of  the  basic  earnings  and  labour  force  activity  patterns  of  both  health 
personnel  and  their  reference  groups.  The  results  of  this  analysis  were 
then  used  to  construct  lifetime  earnings  profiles. 

BASIC  EARNINGS  OF  HEALTH  PERSONNEL 
AND  THEIR  REFERENCE  GROUPS 

Health  Personnel  Classifications 

The  basic  annual  before-tax  earnings  for  the  health  personnel 
groups  are  presented  in  Table  22.  Examples  of  the  corresponding  after¬ 
tax  earnings  are  contained  in  Appendix  H. 

There  was  a  substantial  range  in  the  basic  salaries  among  the 
health  personnel  groups  included  in  this  study.  Focusing  on  starting 
salaries,  dental  nurses  had  the  highest  salaries  in  all  years.  At  the 
other  extreme  were  medical  laboratory  technologists.  However,  the  first 
year  of  earnings  for  medical  laboratory  technologists  was  the  hospital 
internship  period.  Excluding  medical  laboratory  technologists,  the 
lowest  salary  existed  in  the  case  of  certified  dental  assistants  in  all 
years  of  the  study.  The  range  of  starting  salaries,  was  from  a  low  of 
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Table  22 


Annual  Before-Tax  Earnings  of  Health  Personnel  by 
Health  Personnel  Classification  and  Year 


Health  Personnel  Classification 
Year 

Steps 

in  Salary 

Scale 

Percentage 
Change  in 
Maximum 
Salary 
76/74 

1 

2 

3 

4 

5 

6 

7 

Registered  Nurse 

1974 

1975 

1976 

$  8,484 
9,576 
11,700 

$  8,784 
9,888 
12,084 

$  9,108 
10,260 
12,540 

$  9,444 
10,692 
13,020 

9,960 

11,124 

13,620 

+36.8% 

a 

Registered  Psychiatric  Nurse 

1974 

1975 

1976 

7,860 

9,096 

11,472 

8,244 

9,504 

11,880 

8,664 

9,960 

12,348 

9,564 

10,908 

13,320 

10,044 

11,424 

13,836 

10,524 

11,940 

14,364 

11,052 

12,504 

14,940 

+35.2 

Q 

Dental  Nurse 

1974 

1975 

1976 

9,096 

10,320 

12,420 

9,564 

10,824 

12,972 

10,044 

11,352 

13,524 

10,524 

11,880 

14,100 

11,052 

12,444 

14,724 

+33.3 

Health  Record  Administrator 

1974 

1975 

1976 

7,824 

8,772 

11,520 

8,172 

9,168 

11,988 

8,544 

9,588 

12,468 

+46.0 

Certified  Nursing  Assistant 

1974 

1  975 

1976 

6,864 

7,836 

10,440 

7,176 

8,172 

10,836 

7,488 

8,532 

11,244 

- 

+50.2 

Certified  Dental  Assistant3 

1974 

1975 

1976 

5,856 

6,792 

8,640 

6,144 

7,116 

8,988 

6,456 

7,440 

9,336 

ff,780 

7,800 

9,720 

7,116 

8,172 

10,116 

7,476 

8,556 

10,536 

+41.0 

Medical  Lab.  Technologist 

1974 

1975 

1976 

3,120 

3,120 

7,908 

8,604 

9,528 

11,568 

8,700 

9,780 

11,856 

8,964 

10,068 

12,168 

9,360 

10,524 

12,672 

9,696 

10,572 

12,720 

10,128 

11,040 

13,476 

+33.1 

Certified  Combined  Technician 

1974 

1975 

1976 

6,864 

7,836 

10,440 

7,176 

8,172 

10,836 

7,488 

8,532 

11,244 

+50.2 

Operating  Room  Nursing 

1974 

1975 

1976 

8,564 

9,696 

11,820 

8,904 

10,008 

12,204 

9,228 

10,380 

12,660 

9,564 

10,812 

13,140 

10,080 

11,244 

13,740 

+36.3 

Source.  Salary  scales  from  collective  bargaining  agreements. 

*A  weighted  salary  scale  was  derived  from  the  two  salary  scales  which  were  in  effect  during  the 
year.  One  scale  existed  for  the  first  nine  months  and  the  second  was  in  place  for  the  last  three  months. 
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$5,856,  to  $9,096  in  1974,  from  $6,792  to  $10,320  in  1975,  and  from 
$8,640  to  $12,420  in  1976.  Using  maximum  salaries,  again  dental  nurses 
and  certified  dental  assistants  consistently  had  the  highest  and  lowest 
salaries,  respectively.  An  exception  existed  in  1975  when  the  salaries 
for  certified  nursing  assistants  and  combined  technicians  were  slightly 
lower  than  for  those  for  certified  dental  assistants.  The  range  in 
maximum  salaries  was  from  $7,476  to  $11,052  in  1974,  from  $8,532  to 
$12,444  in  1975,  and  from  $10,536  to  $14,724  in  1976. 

Another  observation  regarding  the  basic  earnings  data  in  Table 
22  was  that  the  number  of  steps  in  the  salary  grids  differed  consid¬ 
erably.  Only  three  steps  existed  for  health  record  administrators, 
certified  nursing  assistants  and  certified  combined  technicians.  At  the 
other  extreme,  seven  steps  existed  for  registered  psychiatric  nurses  and 
medical  laboratory  technologists. 

A  final  observation  concerning  the  basic  earnings  data  was  that 
the  percentage  increase  during  the  period  under  review  ranged  from  33 
per  cent  for  medical  laboratory  technologists  and  dental  nurses  to  50 
per  cent  for  certified  nursing  assistants  and  certified  combined  tech¬ 
nicians.  The  average  increase  in  wages  and  salaries  for  all  classes  of 
workers  in  Saskatchewan  covered  by  the  Industrial  Composite  Index,  as 
reported  in  Appendix  F,  was  34  per  cent  during  the  same  period.  Thus, 
the  salaries  for  the  health  personnel  groups  included  in  this  study 
generally  increased  at  a  faster  rate  than  did  the  overall  provincial 
average.  Moreover,  the  percentage  increases  in  Table  22  were  based  on 
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maximum  salaries.  Using  starting  or  mid  scale  salaries,  the  increases 
were  even  higher  in  some  groups  and  in  no  case  were  they  lower  than 
using  maximum  salaries. 

Reference  Groups 

Three  reference  groups  were  used  in  this  study:  persons  with  a 
grade  12  level  of  education,  persons  with  a  grade  11  level  of  education, 
and  registered  nurses. 

Grade  12  and  11  reference  groups.  The  estimated  before-tax 
annual  earnings  for  the  grade  12  and  grade  11  reference  groups  are 
reported  in  Table  23.  (A  sample  of  the  corresponding  after-tax  earnings 
is  contained  in  Appendix  H. )  These  data  represented  the  average  employ¬ 
ment  income  of  Saskatchewan  females  with  a  grade  12  level  of  education 
who  worked  as  wage  earners  on  a  full-time,  full-year  basis. 

As  noted  earlier  in  this  study,  the  age-earnings  were  consider¬ 
ably  less  for  the  grade  11  than  for  the  grade  12  reference  group.  For 
example,  for  the  45  to  54  age  category  in  1976,  the  average  earnings  of 
persons  with  grade  11  were  $7,959  as  compared  to  $11,220  for  persons 
with  grade  12,  a  differential  of  $3,261.  Not  only  did  persons  with 
grade  12  education  earn  more  than  their  grade  11  counterparts,  but  the 
difference  between  the  groups  generally  increased  substantially  with 
age. 

Registered  nurses.  This  reference  group  was  used  for  operating 
room  nursing  since  only  registered  nurses  were  eligible  for  acceptance 
into  the  training  program.  The  basic  earnings  for  registered  nurses  are 
presented  in  Table  22. 
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Table  23 


Annual  Before-Tax  Earnings  of  Saskatchewan  Females  Working 
as  Wage  Earners  on  a  Full-Time , Full-Year  Basis  by 
Educational  Level,  Age  Category  and  Year 


Educational  Level 
Age  Category 

Year 

Percentage 

Change 

76/74 

1974 

1975 

1976 

Grade  12  Certificate 

20  -  24 

$5,911 

$6,920 

$7,899 

+33.7% 

25  -  29 

7,598 

8,895 

10,154 

+33.7 

30  -  34 

8,057 

9,432 

10,768 

+33.  7 

35  -  39 

8,178 

9,573 

10,929 

+33.7 

40  -  44 

8,351 

9,777 

11,161 

+33.7 

45  -  54 

8,396 

9,829 

11,220 

+33.7 

55  -  64 

8,678 

10,159 

11,596 

+33.7 

Grade  11  Standing 

20  -  24 

4,784 

5,600 

6,393 

+33.7 

25  -  29 

5,767 

6,751 

7,707 

+33.7 

30  -  34 

5,883 

6,887 

7,862 

+33.7 

35  -  39 

5,793 

6,782 

7,742 

+33.7 

40  -  44 

5,951 

6,967 

7,954 

+33.7 

45  -  54 

5,956 

6,972 

7,959 

+33.7 

55  -  64 

6,245 

7,312 

8,347 

+33.7 

Source.  See  Appendix  G 
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LABOUR  FORCE  ACTIVITY  PATTERNS 

Five  aspects  of  labour  force  activity  were  considered  in  this 
study:  (1)  survival  rates,  (2)  labour  force  participation  rates,  (3) 

employment  rates,  (4)  full-time  versus  part-time  employment,  and  (5)  the 
workload  of  part-time  employees. 

Survival  Rates 

The  survival  rates  for  a  cohort  of  Saskatchewan  females  with  a 
starting  age  of  20  years  are  shown  in  Table  24.  No  disaggregation  by 
educational  level  or  occupational  group  was  available. 

Between  the  age  of  21  and  37  years,  the  probability  of  death  was 
very  low.  In  fact,  99  per  cent  of  the  starting  cohort  was  likely  to 
survive  until  age  37.  From  age  38  onwards,  the  survival  rates  declined 
at  a  slightly  faster  rate.  At  age  64  the  probability  was  that  88  per 
cent  of  the  starting  cohort  would  still  be  living. 

Labour  Force  Participation  Rates 

Table  25  reports  labour  force  participation  rates  for  Saskatchewan 
females  by  educational  level  and  age  category  as  of  1976.  Generally, 
the  participation  rates  rose  with  higher  educational  levels  (the  only 
deviation  from  this  occurred  between  the  grade  11  and  grade  12  levels 
beyond  the  age  of  45). 

The  difference  in  participation  rates  between  educational  levels 
was  most  evident  for  persons  with  post-secondary  education  as  compared 
to  the  other  levels.  Females  with  a  post-secondary  level  of  education 
consistently  had  higher  labour  force  participation  rates.  The  difference 
was  most  pronounced  for  the  15  to  24  and  the  45  to  54  age  categories. 
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Table  24 

Survival  Rates  for  a  Cohort  of  Saskatchewan 


Females  at  Age 

20 

Future  Age 

Proportion  of  Cohort 
likely  to  be  Living 
(Percentages) 

20 

100.0 

21  -  37 

99.0 

38  -  43 

98.0 

44  -  47 

97.0 

48  -  51 

96.0 

52  -  53 

95.0 

54  -  56 

94.0 

57 

93.0 

58 

92.0 

59 

92.0 

60 

91.0 

61 

91.0 

62 

90.0 

63 

89.0 

64 

88.0 

Source.  Derived  from 

Statistics  Canada 

Life  Tables,  Canada  and  Provinces  1970-1972. 
(Ottawa:  Information  Canada,  1974),  pp.  44-45. 
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Table  25 


Labour  Force  Participation  Rates  for  Saskatchewan  Females 
by  Age  Category  and  Educational  Level 

1976 


Age  Category 

Educational 

Level 

Grade  11 
Standing 

% 

Grade  12 
Certificate 

% 

Non-University 
Post-Secondary 
Certificate /Diploma 

% 

15  -  24 

48.9 

71.3 

78.2 

25  -  34 

53.2 

55.2 

59.5 

35  -  44 

62.6 

64. 1 

66.7 

45  -  54 

60.5 

59.0 

73.9 

55  -  64 

46.2 

44.6 

54.3 

Source.  Statistics  Canada.  Labour  Force  Activity  by  Age, 
Sex  and  Educational  Characteristics.  1976  Census,  Volume  5, 
Catalogue  94-806.  (Ottawa:  Statistics  Canada,  December,  1978), 
pp.  15-51  to  15-58. 
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The  largest  difference,  by  far,  was  with  respect  to  the  45  to  54  age 
category  where  the  participation  rate  for  persons  with  post-secondary 
education  was  14  percentage  points  higher  than  for  the  persons  with  a 
grade  12  level  of  education  (Table  25). 

The  general  pattern  of  labour  force  participation  rates,  as 
shown  in  Table  25,  was  for  the  rates  to  fall  sharply  between  the  15  to 
24  and  the  25  to  34  age  categories,  to  rise  somewhat  in  the  35  to  44  age 
category,  and  then  to  fall  again  in  the  55  to  64  age  category.  A  marked 
difference  existed  by  educational  level  in  the  45  to  54  age  category. 
Whereas  the  labour  force  participation  rate  declined  for  the  grade  11 
and  grade  12  groups,  the  rate  increased  for  the  post-secondary  groups. 

Employment  Rates 

The  labour  force  essentially  comprised  all  females  willing  and 
available  to  work;  therefore,  both  employed  and  unemployed  persons  were 
included.  The  employment  rate  was  defined  as  the  percentage  of  the 
labour  force  actually  employed. 

Employment  rates  for  Saskatchewan  females  by  age  category  and 
educational  level  as  of  1976  are  presented  in  Table  26.  The  employment 
rates  exceeded  90  per  cent  for  all  educational  levels.  The  rates  for 
the  grade  12  group  generally  exceeded  those  for  the  grade  11  group  and 
the  post-secondary  group.  However,  the  compound  effect  of  the  labour 
force  participation  rate  and  the  employment  rate  must  be  recognized.  As 
shown  in  the  following  calculation  for  the  25  to  34  age  cateory,  a 
higher  proportion  of  the  post-secondary  group  (57  per  cent)  was  employed 
than  the  grade  12  group  (54  per  cent)  despite  the  slightly  lower  employment 
rate  for  the  post-secondary  group. 
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Table  26 


Employment  Rates  for  Saskatchewan  Females  by 
Age  Category  and  Educational  Level 

1976 


Age  Category 

Educational 

Level 

Grade  11 
Standing 

% 

Grade  12 
Certificate 

% 

Non-University 
Post-Secondary 
Certificate/Dipl  oma 

% 

15  -  24 

94.4 

94.7 

94.5 

25  -  34 

98.6 

97.4 

95.9 

35  -  44 

97.9 

98.4 

97.3 

45  -  54 

97.9 

98.2 

99.0 

55  -  64 

97.9 

98.6 

96.9 

Source.  Derived  from  Statistics  Canada.  Labour  Force 
Activity  by  Age,  Sex  and  Educational  Characteristics.  1976  Census, 
Volume  5,  Catalogue  94-806.  (Ottawa:  Statistics  Canada,  December, 
1978),  pp.  15-51  to  15-58. 

Refers  to  the  percentage  of  females  in  the  labour  force 
who  were  employed.  Females  not  participating  in  the  labour  force 
were  excluded  from  the  calculation. 
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Labour  Force 

Proportion  of 

Participation 

Employment 

Population 

Rate  (%) 

Rate  (%) 

Employed  (%) 

Grade  12  Group 

55.2  x 

97.4 

53.8 

Post-Secondary  Group 

59.5  x 

95.9 

57.1 

In  effect,  the  lower  employment  rate  was  more  than  offset  by  higher 
participation  rate.  This  was  the  case  for  all  age  categories. 

Full-Time  or  Part-Time  Employment 

The  distribution  of  total  female  employment  in  Saskatchewan,  by 
full-time  and  part-time  employment,  is  presented  in  Table  27.  No  dis¬ 
aggregations  by  educational  level  or  age  category  were  available. 

Of  the  total  employed  females,  74  per  cent  worked  full-time  and 
26  per  cent  worked  part-time. 

Workload  of  Part-Time  Employees 

The  workload  of  part-time  employees  was  determined  by  comparing 
the  average  hours  worked  per  week  by  part-time  employees  with  the  average 
hours  worked  per  week  by  full-time  employees.  As  shown  in  Table  27,  the 
workload  of  part-time  employees  was  41  per  cent  of  a  full-time  workload. 
These  data  were  for  Canadian  females  generally.  No  disaggregations  by 
educational  level  or  age  category  were  available. 

Relative  Effect  of  Labour  Force  Activity  Adjustments 

All  five  labour  force  activity  adjustments  were  essential  to 
derive  real-world  earnings  profiles.  However,  only  the  adjustments  for 
labour  force  participation  and  employment  discriminated  in  terms  of 
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Table  27 


Employment  Distribution,  Average  Hours  Worked  Per  Week  and 
Relative  Workloads  by  Full-Time  and  Part-Time  Employees 


1977 


Distribution  of 

Actual  Average 

Total  Female 

Hours  Worked  Per 

Employment  in 

Week  by  Canadian 

Relative 

Employment  Type 

Saskatchewan 

Females 

Workload 

Full-Time 

74.1% 

34 

100.0% 

Part-Time 

25.9% 

14 

40. 7% 3 

Source*  Derived  from  Statistics  Canada,  The  Labour  Force. 
Feature:  1977  Annual  Averages.  (Ottawa:  Statistics  Canada, 

January,  1978)  pp.  75  and  77. 


3. 

Actual  average  hours  worked  per  week  by  part-time  workers 
divided  by  average  hours  worked  per  week  by  full-time  workers 
multipied  by  100. 


. 


1 1 
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educational  level#  Therefore,  the  differences  between  the  earnings 
profiles  of  health  personnel  and  their  reference  groups  resulting  from 
the  adjustments  were  attributable  to  these  two  adjustments  alone. 
Moreover,  the  single  most  important  adjustment  was  the  labour  force 
participation  rate. 


OVERVIEW  OF  THE  EARNINGS  PROFILES 

The  constructed  lifetime  earnings  profiles  provided  the  annual 
earnings  at  each  age.  Average  before-tax  earnings  at  selected  ages  for 
1976  are  presented  in  Tables  28  and  29. 

Health  Personnel 

The  maximum  earnings,  profile  A,  were  the  basic  earnings  data 
without  any  adjustments  for  labour  force  activity.  In  effect  the  im¬ 
plicit  assumption  was  that  health  personnel  would  work  on  a  full-time 
basis  from  the  time  of  graduation  to  age  65.  Earnings  profile  B  presented 
the  realistic  upper  limit  for  earnings  as  adjustments  for  death  and 
unemployment  were  made.  Earnings  profile  C  represented  the  real-world 
situation  in  that  the  five  labour  force  activity  adjustments  were 
included. 

Since  the  labour  force  activity  adjustments  did  not  distinguish 
between  occupational  groups  or  among  years,  the  proportional  relationship 
between  the  profiles  at  a  given  age  was  constant  for  all  health  personnel 
groups  in  all  years.  The  most  pronounced  difference  among  the  earnings 
profiles  was  between  A  and  C. 


. 
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Table  28 


Average  Before-Tax  Earnings  of  Health  Personnel  at  Selected  Ages 
Using  Earnings  Profiles  A,  B,  and  C 
1976 


Earnings  Profile 


Health  Personnel  Classification 
Age 

A 

B 

C 

C  as  a 
of  A 

Registered  Nurse 

Age  24 

$12,540 

$11,732 

$7,765 

61.9% 

Age  35 

13,620 

13,120 

7,407 

54.4 

Age  45 

13,620 

13,079 

8,181 

60.1 

Age  55 

13,620 

12,406 

5,702 

41.9 

Registered  Psychiatric  Nurse 

Age  24 

11,880 

11,114 

7,357 

61.9 

Age  35 

14,940 

14,391 

8,125 

54.4 

Age  45 

14,940 

14,347 

8,974 

60.1 

Age  55 

14,940 

13,608 

6,254 

41.9 

Dental  Nurse 

Age  24 

13,524 

12,652 

8,375 

61.9 

Age  35 

14,724 

14,183 

8,007 

54.4 

Age  45 

14,724 

14,139 

8,844 

60. 1 

Age  55 

14,724 

13,412 

6,164 

41.9 

Health  Record  Administrator 

Age  24 

11,520 

10,778 

7,134 

61.9 

Age  35 

12,468 

12,010 

6,780 

54.4 

Age  45 

12,468 

11,973 

7,489 

60.1 

Age  55 

Certified  Nursing  Assistant 

12,468 

11,357 

5,220 

41.9 

Age  24 

10,836 

10,138 

6,710 

61.9 

Age  35 

11,244 

10,831 

6,115 

54.4 

Age  45 

11,244 

10,798 

6,754 

60.1 

Age  55 

11,244 

.  10,242 

4,707 

41.9 

Certified  Dental  Assistant 

Age  24 

9,720 

9,094 

6,019 

61.9 

Age  35 

10,536 

10,149 

5,730 

54.4 

Age  45 

10,536 

10,118 

6,329 

60.1 

Age  55 

10,536 

9,597 

4,411 

41.9 

Medical  Lab.  Technologist 

Age  24 

12,168 

11,384 

7,535 

61.9 

Age  35 

13,476 

12,981 

7,329 

54.4 

Age  45 

13,476 

12,941 

8,095 

60. 1 

Age  55 

13,476 

12,275 

5,641 

41.9 

Certified  Combined  Technician 

Age  24 

11,244 

10,519 

6,963 

61.9 

Age  35 

11,244 

10,831 

6,115 

54.4 

Age  45 

11,244 

10,798 

6,754 

60. 1 

Age  55 

11,244 

10,242 

4,707 

41.9 

Operating  Room  Nurse 

Age  26® 

12,660 

12,020 

6,053 

47.8 

Age  35 

13,740 

13,235 

7,472 

54.4 

Age  45 

13,740 

13,195 

8,253 

60.1 

Age  55 

13,740 

12,515 

5,752 

41.9 

aAge  26  was  used  because 

that  was  the 

average  age  of 

graduates  in 

the  fir6 

year  of  earnings. 
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Table  29 


Average  Before-Tax  Earnings  of  the  Grade  12  and  11 
Reference  Groups  at  Selected  Ages  Using 
Earnings  Profiles  A,  B,  and  C 
1976 


Reference  Group 
Age 

Earnings  Profile 

A  B 

C 

C  as  a  % 
of  A 

Grade  12  Group 

Age  24 

$  7,899 

$  7,406 

$4,469 

56.6% 

Age  35 

10,929 

10,647 

5,776 

52.9 

Age  45 

11,220 

10,687 

5,337 

47.6 

Age  55 

11,596 

10,748 

4,057 

35.0 

Grade  11  Group 

Age  24 

6,393 

5,975 

2,473 

38.7 

Age  35 

7,742 

7,504 

3,976 

51.4 

Age  45 

7,959 

7,558 

3,870 

48.6 

Age  55 

8,347 

7,681 

3,004 

36.0 
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The  earnings  of  health  personnel  under  profile  C  were  62  per 
cent  of  maximum  earnings  at  age  25.  At  ages  35,  45  and  55  the  corres¬ 
ponding  proportions  were  54,  60  and  42  per  cent.  Only  at  age  55,  then, 
did  the  real-world  earnings  of  health  personnel  fall  below  50  per  cent 
of  maximum  earnings  (Table  28). 

Grade  12  and  11  Reference  Groups 

Table  29  presents  the  average  before-tax  earnings  for  the  grade 
12  and  grade  11  reference  groups  at  selected  ages  as  of  1976. 

Focusing  on  the  grade  12  group,  real-world  earnings  (profile  C) 
were  57  per  cent  of  maximum  earnings  (profile  A)  at  age  24.  At  ages  35, 
45  and  55  the  corresponding  proportions  were  52,  48  and  35  per  cent. 
Therefore,  the  effect  of  labour  force  activity  adjustments  was  to  reduce 
the  earnings  of  the  grade  12  group  proportionately  more  than  in  the  case 
of  health  personnel. 

Looking  at  the  grade  11  group,  the  real-world  earnings  as  a 
proportion  of  maximum  earnings  were  further  reduced.  In  fact  only  at 
age  35  were  the  real-world  earnings  slightly  above  half  the  maximum 
earnings. 

Effects  on  Earnings  Differentials 

The  analysis  of  the  earnings  profiles  in  this  section  demon¬ 
strated  that  adjustments  for  labour  force  activity,  particularly  the 
labour  force  participation,  affected  the  earnings  of  health  personnel 
and  the  grade  12  and  grade  11  reference  groups  differently.  The  grade 
12  and  grade  11  reference  groups  retained  a  smaller  proportion  of  their 
maximum  earnings  than  did  health  personnel.  The  effect  of  the  labour 
force  participation  adjustments,  therefore,  was  to  proportionately 
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increase  the  differential  between  health  personnel  and  their  reference 
groups.  This  effect  was  most  pronounced  in  the  45  to  54  age  category. 

The  exception,  of  course,  was  operating  room  nursing  because  the  reference 
group  had  the  same  labour  force  activity  pattern. 

SUMMARY  OF  CHAPTER  6 

The  construction  of  earnings  profiles  in  this  study  was  based  on 
basic  earnings  and  labour  force  activity  patterns. 

Basic  earnings  of  health  personnel  varied  substantially  among 
the  various  groups;  the  highest  were  for  dental  nurses  and  the  lowest 
generally  existed  for  certified  dental  assistants.  The  number  of  steps 
in  the  salary  scale  also  varied.  At  one  extreme  were  health  record 
administrators,  certified  nursing  assistants  and  certified  combined 
technicians  with  only  three  steps.  At  the  other  extreme  were  registered 
psychiatric  nurses  and  medical  laboratory  technologists  with  seven 
steps.  Generally  the  basic  earnings  of  health  personnel  increased  at  a 
faster  rate  than  did  overall  salaries  and  wages  in  Saskatchewan  during 
the  period  under  review. 

The  analysis  of  age-earnings  for  reference  groups  revealed  that 
the  grade  12  group  had  substantially  higher  earnings  than  did  the  grade 
11  group. 

Of  the  five  adjustments  for  labour  force  activity,  the  single 
most  important  adjustment  in  terms  of  discriminating  power  among  groups 
was  the  labour  force  participation  rate.  Females  with  a  post-secondary 
level  of  education  had  higher  participation  rates  than  females  with  a 
grade  12  or  grade  11  level  of  education. 
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The  overview  of  the  earnings  profiles  at  selected  ages  revealed 
that  the  real-world  earnings  of  health  personnel  (profile  C)  were  between 
42  and  62  per  cent  of  maximum  earnings  (profile  A).  However,  for  the 
grade  12  and  grade  11  reference  groups,  the  real-world  earnings  were 
only  between  35  and  57  per  cent  of  maximum  earnings.  The  effect  of 
labour  force  activity  adjustments,  particularly  the  labour  force  parti¬ 
cipation  rate,  was  to  proportionately  increase  the  earnings  differentials 
between  health  personnel  and  their  reference  groups  (except  for  operating 
room  nursing). 


. 
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Chapter  7 


SOCIAL  MONETARY  RETURNS  TO 
HEALTH  PERSONNEL  TRAINING 

This  chapter  presents  the  findings  of  the  study  concerning  the 
social  monetary  returns  to  health  personnel  training.  The  first  section 
reports  the  lifetime  earnings  differentials  associated  with  training. 

In  the  next  section,  these  lifetime  earnings  differentials  are  compared 
to  the  costs  of  training  using  four  evaluative  methods. 

Social  monetary  returns  were  calculated  using  alternative  cost 
bases  (per  student  and  per  graduate),  alpha  coefficients  (77  and  100  per 
cent)  and  discount  rates  (5,  10  and  15  per  cent).  The  complete  set  of 
results  is  provided  in  Appendices  M  and  0.  The  discussion  of  findings 
in  this  chapter  focuses  on  the  analysis  using  per  graduate  costs,  an 
alpha  coefficient  of  77  per  cent,  and  discount  rates  of  5  and  10  per 
cent.  The  per  graduate  cost  basis  was  selected  because  the  training 
programs  under  review  were  largely  tailored  for  specific  occupations  and 
graduation  from  the  programs  was  essential  to  enter  the  respective 
occupations.  The  alpha  coefficient  of  77  per  cent  was  chosen  because  the 
international  review  of  this  matter  by  Psacharapoulos  (1975:55)  revealed 
this  to  be  the  overall  average.  Finally,  both  the  5  and  10  per  cent 
discount  rates  were  selected  because  of  controversy  surrounding  the 
choice  of  the  appropriate  rate.  Moreover,  the  inclusion  of  the  findings 
using  each  of  these  rates  demonstrates  the  extent  to  which  the  results 
were  sensitive  to  the  discount  rate. 
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The  discussion  in  this  chapter  focuses  on  the  findings  using 
earnings  profiles  A  and  C.  The  results  using  earnings  profile  B  were 
excluded  because  of  their  similarity  to  the  results  using  earnings 
profile  A.  However,  the  results  using  earnings  profile  B  are  contained 
in  the  appendices. 


SOCIAL  LIFETIME  EARNINGS  DIFFERENTIALS 
FOR  HEALTH  PERSONNEL 

Social  lifetime  earnings  differentials  were  computed  by  deter¬ 
mining  the  annual  difference  in  before-tax  earnings  between  health 
personnel  and  their  reference  groups,  totaling  these  differences,  and 
substracting  the  per  graduate  social  cost  from  the  total.  No  consider¬ 
ation  was  given  to  the  differing  value  of  a  dollar  over  time  in  these 
calculations.  The  complete  set  of  results  using  alternative  cost  bases, 
alpha  coefficients,  and  discount  rates  is  presented  in  Appendix  M, 

Tables  77,  78,  79  and  80,  including  the  analyses  using  earnings  profile  B. 

Findings  Using  Earnings  Profile  A 

The  lifetime  earnings  differentials  for  health  personnel  by 
training  program  are  presented  in  Table  30.  The  differentials  reported 
therein  were  computed  using  the  primary  reference  group. 

The  earnings  differentials  varied  widely  among  the  programs.  In 
1976,  for  instance,  the  highest  differential  was  $95,034  for  dental 
nursing  and  the  lowest  was  $-10,048  for  operating  room  nursing.  In 

fact,  negative  differentials  existed  for  five  programs  in  that  year. 

/ 

Negative  earnings  differentials  were  found  with  respect  to  the 
nursing  assistant,  dental  assistant  and  operating  room  nursing  programs 
in  all  years  of  the  study.  The  underlying  explanation  for  the  pronounced 
negative  pattern  for  nursing  assistants  and  dental  assistants  was  that 
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Lifetime  Social  Earnings  Differentials  for  Health  Personnel  Using 
Earnings  Profiles  A  and  C  by  Training  Program  and  Year 
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This  program  was  not  in  operation  in  1974. 
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their  maximum  earnings  were  less  than  the  maximum  earnings  of  the  grade 
12  reference  group.  With  respect  to  operating  room  nurses,  the  explana¬ 
tion  was  that  the  small  salary  increment  was  insufficient  to  offset  the 
cost  of  training. 

The  situation  relative  to  health  record  administrators  and  com¬ 
bined  technicians  was  unique  in  that  negative  differentials  were  found 
in  the  first  two  years,  but  positive  differentials  existed  in  1976.  The 
combined  technician  case  is  particularly  interesting  as  these  personnel 
received  exactly  the  same  salaries  as  did  nursing  assistants.  Moreover, 
the  per  graduate  social  costs  of  the  combined  technician  program  were 
higher.  The  positive  differential  for  combined  technicians  in  1976  as 
opposed  to  a  negative  for  the  nursing  assistants  was  entirely  due  to  the 
lower  average  age  of  combined  technician  graduates  (20  years  as  compared 
to  22  for  nursing  assistants). 

Another  noteworthy  finding  relative  to  the  negative  differen¬ 
tials  was  that  the  differentials  were  generally  negative  even  when  using 
an  alpha  coefficent  of  100  per  cent  and  the  per  student  cost  basis  (see 
Appendix  M,  Table  77).  The  one  exception  was  nursing  assistant  Kelsey 
where  a  positive  differential  existed  in  1976. 

Using  a  grade  11  reference  group  for  nursing  assistants  and 
dental  assistants  revealed  very  different  results  as  shown  in  Table  31. 
Rather  than  negative  differentials,  positive  differentials  were  found  in 
all  years.  In  fact,  the  differential  for  the  nursing  assistant  programs 
in  1976  ($96,884  and  $95,792)  exceeded  the  differential  for  the  dental 
nurse  program  which  otherwise  had  the  highest  differential  of  all  the 
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Table  31 


Lifetime  Social  Earnings  Differentials  for  Nursing  Assistants 
and  Dental  Assistants  Using  a  Grade  11  Reference  Group 
by  Earnings  Profile  and  Training  Program 


Year 


Program 


Earnings  Profile  A 

Nursing  Assistant  Kelsey 
Nursing  Assistant  Wascana 
Dental  Assistant  Kelsey 
Dental  Assistant  Wascana 

Earnings  Profile  C 

Nursing  Assistant  Kelsey 
Nursing  Assistant  Wascana 
Dental  Assistant  Kelsey 
Dental  Assistant  Wascana 


1974 

1975 

1976 

$42,041 

$42,416 

$96,884 

41,440 

41,123 

95,792 

42,471 

42,873 

75,853 

a 

45,201 

74,116 

30,662 

32,799 

62,072 

30,061 

31,506 

60,980 

32,664 

34,483 

53,536 

a 

36,811 

51,799 

Note.  Computations  were  made  using  an  alpha  coefficient 
of  77  per  cent,  the  per  graduate  cost  basis  and  a  zero  discount 
rate.  Results  using  an  alpha  coefficient  of  100  per  cent,  the  per 
student  cost  basis  and  differing  combinations  of  alpha  coefficients 
and  cost  bases  are  included  in  Appendix  M. 

This  program  was  not  in  operation  in  1974. 
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Earnings  differentials  tended  to  fluctuate  during  the  three 
years  under  review.  The  dominant  pattern  was  for  a  decline  in  positive 
differentials  between  1974  and  1975  and  then  an  increase  between  1975 
and  1976.  The  highest  positive  differentials  were  in  1976.  Therefore, 
the  relationship  between  the  social  costs  of  training  and  the  earnings 
differentials  of  health  personnel  did  not  remain  constant  during  the 
period  under  review.  Between  1975  and  1976  the  earnings  differentials 
for  health  personnel  increased  more  than  did  the  costs  of  training. 

The  only  one  year  program  having  consistently  positive  earnings 
differentials  was  medical  laboratory  technology.  Moreover,  the  differ¬ 
ential  for  this  program  generally  surpassed  the  differential  for  all  two 
year  programs  except  dental  nursing  and  psychiatric  nursing. 

Findings  Using  Earnings  Profile  C 

The  findings  of  the  study  using  the  real-world  earnings  profiles 
are  also  presented  in  Table  30. 

A  comparison  of  findings  using  earnings  profile  C  with  findings 
using  earnings  profile  A  revealed  two  important  differences.  First, 
where  positive  earnings  differentials  existed  under  A,  the  earnings 
differentials  under  C  were  smaller.  For  example  in  the  case  of  dental 
nursing  in  1976,  the  differential  dropped  from  $95,034  under  A  to  $56,543 
under  C.  However,  in  none  of  these  cases  did  the  earnings  differential 
become  negative.  Thus  even  when  the  real-world  earnings  profiles  were 
considered,  the  additional  earnings  associated  with  training  more  than 
offset  the  costs.  This  finding  must  be  tempered  with  the  recognition 
that  the  earnings  differentials,  as  discussed  here,  were  based  on  a  zero 
discount  rate.  A  more  thorough  analysis  of  the  returns  to  training 
using  discounted  cash  flow  techniques  is  presented  in  the  subsequent 


section  of  this  chapter. 
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Second,  the  comparison  of  the  findings  using  two  earnings  profiles 
revealed  that  programs  having  a  negative  earnings  differential  under 
profile  A  tended  to  show  improvements  (either  lower  negative  values  or 
positive  values)  under  profile  C.  This  finding  was  most  pronounced  in 
1976  when  the  nursing  assistant  and  dental  assistant  had  positive  earnings 
differentials  under  earnings  profile  C.  The  difference  in  labour  force 
participation  rates  between  health  personnel  and  the  grade  12  reference 
group  was  instrumental  in  changing  the  net  earnings  from  negative  to 
positive.  The  only  program  which  consistently  had  negative  earnings 
differentials  was  operating  room  nursing.  However,  the  differences 
between  earnings  profiles  A  and  C  which  were  observed  for  the  other 
programs  could  not  be  expected  for  operating  room  nursing  as  the  same 
labour  force  participation  rates  were  used  for  both  operating  room 
nurses  and  their  reference  group. 

MEASUREMENT  OF  THE  MONETARY  RETURNS 
TO  HEALTH  PERSONNEL  TRAINING 

Social  earnings  differentials,  as  reported  above,  provide  only  a 
crude  measure  of  the  returns  to  health  personnel  training.  However  the 
results  were  adequate  to  single  out  those  programs  which  obviously  had 
negative  monetary  returns. 

The  following  section  provides  a  more  rigorous  analysis  of  the 
monetary  returns  using  four  methods.  The  payback  period  method,  while 
conceptually  inferior  to  the  others,  does  provide  a  rough  measure  in  that 
it  identifies  the  number  of  years  before  the  initial  investment  is 
recovered  (at  a  zero  discount  rate).  The  remaining  three  methods  (net 


. 
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discounted  present  value,  benefit/cost  ratio  and  internal  rate  of  return) 
are  discounted  cash  flow  approaches  and  as  such  they  provided  more 
critical  appraisals  of  the  returns  on  investment.  The  complete  set  of 
results  pertaining  to  social  monetary  returns  is  presented  in  Appendix 
0,  Tables  85,  86,  87  and  88.  The  discussion  in  this  chapter  focuses  on 
those  analyses  using  the  per  graduate  cost  basis,  an  alpha  coefficent  of 
77  per  cent,  and  discount  rates  of  5  and  10  per  cent. 

The  lifetime  earnings  differentials  used  in  this  study  were 
regarded  as  overall  averages  within  each  occupational  group.  This  was 
particularly  the  case  with  respect  to  earnings  profile  C  because  overall 
averages  for  labour  force  activity  were  used.  Consequently,  the  results 
reported  in  the  following  tables  were  also  viewed  as  representing  overall 
averages  for  each  occupational  group. 

Findings  Using  Earnings  Profile  A 

Payback  period.  As  shown  in  Table  32  a  wide  variation  existed 
in  the  length  of  the  payback  periods.  Obviously  a  payback  period  could 
not  be  expected  in  the  cases  where  negative  earnings  differentials 
existed.  In  1974  and  1975,  the  investment  was  never  recovered  for  the 
health  record  administrator,  nursing  assistant,  dental  assistant,  combined 
technician  and  operating  room  nursing  programs.  The  same  situation 
existed  in  1976  for  nursing  assistant  Wascana,  the  dental  assistant 
programs  and  operating  room  nursing.  As  noted  previously,  the  use  of  an 
alpha  coefficient  of  100  per  cent  did  not  change  the  situation  regarding 
the  negative  returns.  The  use  of  a  per  student  cost  basis  instead  of  a 
per  graduate  basis  made  a  difference  in  the  case  of  nursing  assistant 
Wascana  in  1976  where  a  payback  period  of  15  years  existed  with  an  alpha 
coefficient  of  77  per  cent  (see  Appendix  0,  Table  85). 


Table  32 


Average  Social  Monetary  Returns 
Using  Earnings  Profile  A  by 


to  Health  Personnel  Training 
Training  Program  and  Year 


Program 

Year 

Payback 

Present  Value  ($) 

Benefit/Cost 

Ratios 

Internal 
Rate  of 
Return  (%) 

(Years) 

5% 

10% 

5% 

10% 

Diploma  Nursing  Kelsey 

1974 

8 

11,638 

1,336 

1.8 

1.1 

11.1 

1975 

11 

6,182 

N 

1.3 

H 

8.0 

1976 

8 

18,645 

3,021 

1.9 

1.1 

11.8 

Diploma  Nursing  Wascana 

1974 

9 

9,928 

N 

1.6 

N 

9.7 

1975 

13 

4,037 

N 

1.2 

N 

6.7 

1976 

9 

17,433 

1,809 

1.8 

1.1 

11.0 

Psychiatric  Nursing 

1974 

12 

10,965 

N 

1.5 

N 

7.9 

1975 

14 

8,164 

N 

1.3 

N 

7.0 

1976 

10 

22,888 

726 

1.8 

1.0 

10.3 

Dental  Nursing 

1974 

11 

14,406 

N 

1.6 

N 

9.0 

1975 

11 

14,282 

N 

1.5 

N 

8.9 

1976 

8 

26,014 

3,873 

1.9 

1.1 

11.6 

Health  Record  Administrator 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

16 

N 

N 

N 

N 

4.7 

Nursing  Assistant  Kelsey 

1974 

- 

N 

N  . 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

16 

N 

N 

N 

N 

<1 

Nursing  Assistant  Wascana 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

- 

N 

N 

N 

N 

<1 

Dental  Assistant  Kelsey 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

- 

N 

N 

N 

N 

<1 

Dental  Assistant  Wascana 

1975 

- 

N 

N 

N 

N 

<1 

1976 

- 

N 

N 

N 

N 

<1 

lledical  Lab.  Technology 

1974 

9 

13,200 

1,944 

2.2 

1.2 

11.6 

1975 

10 

6,977 

N 

1.6 

N 

8.8 

1976 

7 

21,739 

6,825 

2.6 

1.5 

15.3 

Combined  Technician 

1974 

- 

N 

- 

a 

N 

<1 

1975 

- 

N 

- 

a 

N 

<1 

1976 

8 

221 

N 

1.0 

N 

a 

Operating  Room  Nursing 

1974 

- 

N 

N 

N 

N 

<i 

•  1975 

- 

N 

N 

N 

N 

<i 

1976 

— 

N 

N 

N 

N 

<i 

Note.  The  above  returns  were  derived  using  an  alpha  coefficient  of  77  per  cent  and  the 
per  graduate  cost  basis.  Results  using  an  alpha  coefficient  of  100  per  cent,  the  per  student 
cost  basis,  a  discount  rate  of  15  per  cent  and  different  value  combinations  for  these  parameters 
are  included  in  Appendix  0.  N  denotes  negative  for  the  present  value  analysis.  In  the  case  of 
the  benefit/cost  ratio,  N  denotes  a  negative  ratio  or  a  positive  ratio  les6  than  1.0.  A  dash 
for  the  payback  period  analysis  indicates  that  the  costs  of  training  were  never  recovered  prior 
to  age  65. 

aThe  rate  of  return  was  not  meaningful  because  the  net  earnings  stream  fluctuated  between 
positive  and  negative. 
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The  shortest  payback  periods  were  in  the  range  of  7  to  10  years; 
the  shortest  being  seven  years  in  the  case  of  medical  laboratory  tech¬ 
nology  in  1976. 

Again  the  use  of  a  grade  11  reference  group  for  the  nursing 
assistant  and  dental  assistant  programs  produced  extremely  different 
results  (Table  34).  In  fact,  a  payback  period  of  only  four  years  was 
found  for  both  programs  in  1976. 

Present  values.  The  results  of  the  present  value  analysis  are 
presented  in  Table  32.  Given  the  more  rigorous  nature  of  this  analysis, 
programs  without  a  payback  period  obviously  had  negative  present  values. 
Moreover,  programs  with  a  negative  present  value  using  a  five  per  cent 
discount  rate  naturally  had  a  negative  present  value  at  10  per  cent. 

The  highest  present  values  were  found  in  1976,  the  highest  being 
dental  nursing  with  $26,014  (with  a  5  per  cent  discount  rate). 

Negative  present  values  using  a  five  per  cent  discount  rate  were 
found  in  all  years  of  the  study  for  the  following  programs:  health 
record  administrator,  nursing  assistant,  dental  assistant  and  operating 
room  nursing.  The  combined  technician  program  was  essentially  in  the 
same  category  except  that  a  very  small  positive  value  ($221)  existed  in 
1976. 

Use  of  the  grade  11  reference  group  for  the  nursing  assistant 
and  dental  assistant  programs  revealed  positive  present  values  with  a  10 
per  cent  discount  rate  in  all  years  of  the  study.  This  finding  contrast 
with  the  negative  present  values  using  a  grade  12  reference  group. 

With  the  exception  of  the  special  analysis  using  the  grade  11 
reference  group,  no  program  consistently  had  positive  present  values 
throughout  the  study  using  the  10  per  cent  discount  rate.  However,  in 
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1976,  positive  present  values  did  exist  for  all  two  year  programs, 
except  health  record  administrator,  and  for  the  medical  laboratory 
technology  program  using  the  10  per  cent  discount  rate.  The  highest 
present  value  in  that  year  was  for  medical  laboratory  technology  which 
had  a  present  value  of  $6,825  using  a  10  per  cent  discount  rate. 

Benefit/cost  ratios.  In  that  the  benefit/cost  ratio  method  is 
really  a  variant  of  the  present  value  method,  ratios  exceeding  1.0  could 
be  expected  only  in  cases  where  a  positive  present  value  existed. 
Accordingly,  no  program  had  a  benefit/cost  ratio  greater  than  1.0  in  all 
years  of  the  study  using  a  10  per  cent  discount  rate  (Table  32).  The 
special  analysis  using  the  grade  11  reference  group  did  reveal  benefit/cost 
ratios  exceeding  1.0  using  a  10  per  cent  discount  rate  (Table  34). 

The  highest  benefit/cost  ratios  existed  in  1976.  Using  the  5 
per  cent  discount  rate,  the  ratios  in  that  year  ranged  from  a  high  of 
2.6  in  the  case  of  medical  laboratory  technology  to  less  than  1.0  for 
health  record  administrator,  nursing  assistant,  dental  assistant  and 
operating  room  nursing. 

Rate  of  return.  The  results  of  the  internal  rate  of  return 
analysis  are  also  presented  in  Table  32.  A  wide  range  in  returns,  as 
noted  from  the  other  evaluative  methods,  was  also  reflected  in  this 
analysis. 

Internal  rates  of  return  of  less  than  one  per  cent  were  found 
consistently  with  respect  to  nursing  assistant,  dental  assistant,  oper¬ 
ating  room  nursing  and  generally  for  the  health  record  administrator  and 
combined  technician  programs.  The  basic  pitfall  of  the  internal  rate  of 
return  method,  of  providing  misleading  results  when  the  net  earnings 
stream  fluctuates  between  positive  and  negative,  was  evident  in  regards 
to  the  combined  technician  program  in  1976. 
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At  the  other  extreme,  internal  rates  of  return  as  high  as  12  per 
cent  were  found  for  diploma  nursing  Kelsey  and  dental  nursing  and  as 
high  as  15  per  cent  for  medical  laboratory  technology. 

In  keeping  with  the  results  using  the  other  methods,  the  highest 
internal  rates  of  return  existed  in  1976  and  the  lowest  in  1975.  The 
special  analysis  using  the  grade  11  reference  groups  again  revealed 
markedly  different  results.  In  fact,  internal  rates  of  return  as  high 
as  29  and  19  per  cent  were  found  for  the  nursing  assistant  and  dental 
assistant  programs,  respectively  in  1976  (Table  34). 

Only  five  programs  (diploma  nursing  Kelsey,  diploma  nursing 
Wascana,  psychiatric  nursing,  dental  nursing  and  medical  laboratory 
technology)  yielded  internal  rates  of  return  exceeding  one  per  cent  in 
all  three  years  of  the  study.  The  results  for  these  five  programs  can 
be  summarized  as  follows: 


Lowest  Rate  Highest  Rate 


1974 

7.9% 

(Psychiatric  Nursing) 

11.6%  (Medical  Lab.  Technology) 

1975 

6.7% 

(Diploma  Nursing 

8.9%  (Dental  Nursing) 

Wascana) 

1976 

10.  3% 

(Psychiatric  Nursing) 

15.3%  (Medical  Lab.  Technology) 

Summary.  Each  of  the  four  methods  provided  a  different  type  of 
measure  of  the  social  monetary  returns  to  health  personnel  training. 

The  following  general  findings  emerged  from  the  four  measures  of  monetary 
returns  using  earnings  profile  A. 

First,  the  highest  returns  existed  for  dental  nursing,  psychiatric 
nursing,  diploma  nursing,  and  medical  laboratory  technology  programs. 

The  precise  rank  order  varied  depending  on  the  year  and  the  evaluative 


method  used 
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Second,  the  nursing  assistant  and  dental  assistant  programs 
consistently  failed  to  yield  positive  returns  when  a  grade  12  reference 
group  was  used.  However,  the  same  programs  had  among  the  highest  returns 
when  a  grade  11  reference  group  was  used. 

Third,  the  operating  room  nursing  program  consistenly  failed  to 
yield  positive  returns.  The  combined  technician  and  health  record 
administrator  were  in  the  same  category  except  that  small  positive 
returns  were  observed  in  1976. 

Fourth,  the  highest  returns  existed  in  1976  and  the  lowest 
returns  were  for  1975. 

Finally,  as  evident  from  Appendix  0,  Table  85  the  use  of  the  per 
student  cost  basis  and  an  alpha  coefficient  of  100  per  cent  produced 
higher  returns.  For  instance,  the  highest  internal  rate  of  return  rose 
to  24  per  cent  (for  medical  laboratory  technology)  in  1976  when  the  per 
student  cost  basis  and  an  alpha  coefficient  of  100  per  cent  were  used 
simultaneously.  The  rate  for  this  same  program  using  the  per  graduate 
cost  basis  and  an  alpha  coefficient  of  77  per  cent  was  15  per  cent  as 
reported  above.  However,  the  use  of  the  per  student  cost  basis  and  an 
alpha  coefficient  of  100  per  cent  did  not  change  the  basic  pattern  in 
the  cases  where  dominant  negative  returns  were  found  with  the  per  graduate 
cost  basis  and  an  alpha  coefficient  of  77  per  cent.  For  instance, 

looking  at  the  18  cases  of  internal  rates  of  return  of  less  than  one  per 

cent  in  Table  32,  not  one  case  changed  to  a  rate  of  greater  than  one  per 

cent  when  the  per  student  cost  basis  and  an  alpha  coefficient  of  100  per 


cent  were  used 
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Findings  Using  Earnings  Profile  C 

Payback  period.  As  shown  in  Table  33,  the  payback  periods  in¬ 
creased  substantially  in  all  those  cases  where  a  payback  period  existed 
using  earnings  profile  A.  For  instance,  the  payback  period  for  diploma 
nursing  Kelsey  in  1976  was  14  years  using  earnings  profile  C  as  opposed 
to  8  years  using  A.  Whereas  the  shortest  period  using  A  in  1976  was 
seven  years  for  medical  laboratory  technology,  the  payback  period  for 
this  same  program  using  C  was  10  years. 

A  most  revealing  finding,  also  reflected  in  the  social  earnings 
differentials,  was  that  some  programs  not  having  a  payback  period  using 
earnings  profile  A  did  have  a  payback  period  using  earnings  profile  C. 
This  occurred  in  1976  for  the  nursing  assistant  Wascana,  dental  assistant 
Kelsey  and  dental  assistant  Wascana  programs  which  had  payback  periods 
of  24,  34  and  39  years,  respectively  using  earnings  profile  C. 

Again  the  use  of  a  grade  11  reference  group  made  a  distinct 
difference  with  respect  to  the  nursing  assistant  and  dental  assistant 
programs.  Whereas  the  investment  was  never  recovered  for  these  programs 
in  either  1974  or  1975  using  the  grade  12  reference  group,  payback 
periods  of  8  to  9  years  for  the  nursing  assistant  programs  and  from  5  to 
8  years  for  the  dental  assistant  programs  existed  when  a  grade  11  refer¬ 
ence  group  was  used  (Table  34). 

Present  values.  Table  33  also  reports  the  present  values  for 
health  personnel  training  using  earnings  profile  C.  Where  positive 
present  values  existed  using  earnings  profile  A,  the  values  using  C  were 
reduced  substantially.  For  example,  the  present  values  for  diploma 
nursing  Kelsey  in  1976  were  $18,645  and  $6,366  with  the  five  per  cent 
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Table  33 


Average  Social  Monetary  Returns  to  Health  Personnel  Training 
Using  Earnings  Profile  C  by  Training  Program  and  Year 


Program 

Year 

Payback 

Present  Value  ($) 

Benefit/Cost 

Ratios 

Internal 
Rate  of 
Return  (2) 

(Years) 

52 

102 

52 

102 

Diploma  Nursing  Kelsey 

1974 

15 

3,988 

N 

1.3 

N 

6.9 

1975 

19 

490 

N 

1.0 

N 

5.2 

1976 

14 

6,366 

N 

1.3 

N 

7.1 

Diploma  Nursing  Wascana 

1974 

17 

2,278 

N 

1.1 

N 

6.0 

1975 

22 

N 

N 

N 

N 

4.4 

1976 

15 

5,154 

N 

1.2 

N 

6.6 

Psychiatric  Nursing 

1974 

20 

N 

N 

N 

N 

4.8 

1975 

22 

N 

N 

N 

N 

4.2 

1976 

16 

5,091 

N 

1.2 

N 

6.2 

Dental  Nursing 

1974 

19 

8 

N 

1.0 

N 

5.0 

1975 

19 

485 

N 

1.0 

N 

5.1 

1976 

15 

6,853 

N 

1.2 

N 

6.7 

Health  Record  Administrator 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

Nursing  Assistant  Kelsey 

24 

N 

N 

N 

N 

3.3 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

23 

61 

N 

1.0 

N 

5.0 

Nursing  Assistant  Wascana 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

24 

N 

N 

N 

N 

4.3 

Dental  Assistant  Kelsey 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

34 

N 

N 

N 

N 

a 

Dental  Assistant  Wascana 

1975 

- 

N 

N 

N 

N 

<i 

1976 

39 

N 

N 

N 

N 

a 

Medical  Lab.  Technology 

1974 

12 

6,564 

N 

1.6 

N 

8.3 

1975 

14 

3,991 

N 

1.4 

N 

7.0 

1976 

10 

11,597 

300 

1.8 

1.0 

10.2 

Combined  Technician 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

15 

1,529 

N 

1.1 

N 

6. 1 

Operating  Room  Nursing 

•  1974 

- 

N 

N 

N 

N 

<i 

1975 

- 

N 

N 

N 

N 

<i 

1976 

N 

N 

N 

N 

<i 

Note*  The  above  returns  were  derived  u6ing  an  alpha  coefficient  of  77  per  cent  and  the 
per  graduate  cost  basis.  Results  using  an  alpha  coefficient  of  100  per  cent,  the  per  student 
cost  basis,  a  discount  rate  of  15  per  cent  and  different  value  combinations  for  these  parameters 
are  included  in  Appendix  0.  N  denotes  negative  for  the  present  value  analysis.  In  the  case  of 
the  benefit/cost  ratio,  N  denotes  a  negative  ratio  or  a  positive  ratio  less  than  1.0.  A  dash 
for  the  payback  period  analysis  indicates  that  the  costs  of  training  were  never  recovered  prior 

to  age  65. 

*The  rate  of  return  was  not  meaningful  because  the  net  earnings  stream  fluctuated  between 
positive  and  negative. 
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Table  34 


Average  Social  Monetary  Returns  to  Nursing  Assistant  and  Dental  Assistant  Training 
Using  a  Crade  11  Reference  Group  by  Earnings  Profile,  Training  Program  and  Year 


Program 

Year 

Payback 

Period 

(Years) 

Present 

Value  ($) 

Benefit/Cost  Ratios 

Internal 

5% 

10% 

5% 

10% 

Rate  of 
Return  (%) 

Earnings  Profile  A 

Nursing  Assistant  Kelsey 

1974 

6 

14,232 

5,149 

2.8 

1.6 

17.5 

1975 

6 

14,292 

5,029 

2.7 

1.6 

16.9 

1976 

4 

36,315 

16,932 

4.6 

2.7 

29.0 

Nursing  Assistant  Wascana 

1974 

6 

13,631 

4,548 

2.6 

1.5 

16.2 

1975 

7 

12,999 

3,736 

2.3 

1.4 

14.5 

1976 

4 

35,223 

15,840 

4.2 

2.4 

26.0 

Dental  Assistant  Kelsey 

1974 

7 

12,852 

3,625 

2.6 

1.4 

14.5 

1975 

8 

12,143 

2,490 

2.2 

1.3 

12.6 

1976 

6 

25,155 

9,487 

3.3 

1.9 

19.0 

Dental  Assistant  Wascana 

1975 

7 

14,471 

4,818 

2.9 

1.6 

16.4 

1976 

7 

23,418 

7,750 

2.8 

1.6 

16.4 

Earnings  Profile  C 

Nursing  Assistant  Kelsey 

1974 

8 

8,887 

2,046 

2. 1 

1.3 

13.2 

1975 

8 

9,533 

2,230 

2.1 

1.3 

13.3 

1976 

5 

21,189 

8,308 

3.1 

1.8 

20.3 

Nursing  Assistant  Wascana 

1974 

8 

8,286 

1,445 

2.0 

1.2 

12. 1 

1975 

9 

8,240 

937 

1.8 

1.1 

11.2 

1976 

6 

20,096 

7,216 

2.8 

1.7 

18.0 

Dental  Assistant  Kelsey 

1974 

7 

9,317 

2,224 

2. 1 

1.3 

13.4 

1975 

8 

9,138 

1,429 

1.9 

1.1 

11.8 

1976 

5 

16,717 

5,506 

2.5 

1.5 

16.4 

Dental  Assistant  Wascana 

1975 

5 

11,466 

3,757 

2.5 

1.5 

16.3 

1976 

7 

14,980 

3,769 

2.2 

1.3 

13.7 

Note.  The  above  returns  were  derived  using  an  alpha  coefficient  of  77  per  cent  and  the 
per  graduate  cost  basis.  Results  using  an  alpha  coefficient  of  100  per  cent,  the  per  student 
cost  basis,  a  discount  rate  of  15  per  cent  and  different  value  combinations  for  these  parameters 
are  included  in  Appendix  0. 
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discount  rate.  The  use  of  earnings  profile  C  produced  negative  present 
values  in  some  cases  where  a  positive  value  existed  using  A.  This 
occurred  for  diploma  nursing  Wascana  (1975)  and  psychiatric  nursing 
(1974  and  1975).  With  the  10  per  cent  discount  rate,  all  programs  in 
all  three  years  had  negative  present  values  using  C  with  the  exception 
of  medical  laboratory  technology  in  1976. 

However,  the  use  of  earnings  profile  C  actually  worked  in  the 
other  direction  as  well.  In  1976  higher  positive  present  values  for 
nursing  assistant  Kelsey  and  combined  technician  were  found  using  C  than 
using  A.  (In  fact,  nursing  assistant  Kelsey  had  a  negative  present 
value  using  A).  Again  the  impact  of  the  differing  labour  force  parti¬ 
cipation  rates  between  these  health  personnel  and  their  reference  group 
was  the  explanatory  factor. 

Only  one  program  in  one  year  (medical  laboratory  technology  in 
1976)  had  a  positive  present  value  with  the  10  per  cent  discount  rate. 

The  health  record  administrator,  nursing  assistant  Wascana,  the  two 
dental  assistant  programs  and  operating  room  nursing  consistently  had 
negative  present  values  with  a  five  per  cent  discount  rate.  Moreover, 
the  nursing  assistant  Kelsey  and  the  combined  technician  programs  had  a 
positive  present  value  with  a  five  per  cent  discount  rate  in  only  1976. 

Benefit/cost  ratios.  As  with  the  present  value  analysis,  where 
positive  returns  existed  using  earnings  profile  A,  lesser  returns  were 
found  using  earnings  profile  C.  The  reverse  effect  was  again  noted  with 
nursing  assistant  Kelsey  and  combined  technician  in  1976  where  benefit/cost 
ratios  of  1.0  and  1.1  were  found  as  compared  to  negative  returns  using  A 


(Table  33). 
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With  a  discount  rate  of  five  per  cent,  benefit/cost  ratios  of 
less  than  1.0  existed  in  all  years  for  the  health  record  administrator, 
nursing  assistant  Wascana,  the  dental  assistant  programs  and  operating 
room  nursing.  As  shown  in  Table  34,  using  a  grade  11  reference  group 
produced  high  benefit/ cost  ratios  for  the  nursing  assistant  and  dental 
assistant  programs  (e.g.  4.6  and  3.3  for  nursing  assistant  Kelsey  and 
dental  assistant  Kelsey  with  a  five  per  cent  discount  rate  in  1976). 

Only  one  program,  the  medical  laboratory  technology  program  in  1976, 
yielded  a  benefit/cost  ratio  of  at  least  1.0  using  the  10  per  cent 
discount  rate.  The  highest  benefit/cost  ratios  were  observed  in  1976 
and  the  lowest  were  found  in  1975. 

Rate  of  return.  As  shown  in  Table  33,  internal  rates  of  return 
ranged  from  less  than  one  per  cent  to  a  high  of  10  per  cent  using  earning 
profile  C.  A  decline  in  the  rates,  as  compared  to  the  results  using 
earnings  profile  A,  was  noted  in  all  cases  where  a  rate  exceeding  one 
per  cent  existed  using  A.  But  the  reverse  effect  was  again  evident  in 
certain  cases  where  rates  less  than  one  per  cent  (or  meaningless  rates) 
existed  using  A.  This  occurred  in  regard  to  both  nursing  assistant 
programs  and  the  combined  technician  program  in  1976. 

The  highest  internal  rates  of  return  were  found  in  1976  and  the 
lowest  in  1975.  Consistently,  rates  of  return  of  less  than  one  per  cent 
were  found  for  the  operating  room  nursing  program  and  generally  similar 
rates  were  found  for  the  health  record  administrator,  nursing  assistant, 
dental  assistant  and  combined  technician  programs.  When  a  grade  11 
reference  group  was  used,  the  results  were  very  different  for  the  nursing 
assistant  and  dental  assistant  programs;  with  internal  rates  of  return 
as  high  as  20  and  16  per  cent,  respectively.  The  highest  internal  rates 
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of  return  were  consistently  found  for  medical  laboratory  technology  with 
rates  of  8.3,  7.0  and  10.2  per  cent  for  1974,  1975  and  1976,  respectively. 
The  defect  in  the  internal  rate  of  return  analysis,  namely  the  production 
of  a  meaningless  rate  when  the  net  earnings  stream  fluctuates  between 
positive  and  negative,  was  again  observed;  this  time  for  the  dental 
assistant  programs  in  1976. 

As  in  the  analysis  using  earnings  profile  A,  only  five  programs 
(diploma  nursing  Kelsey,  diploma  nursing  Wascana,  psychiatric  nursing, 
dental  nursing  and  medical  laboratory  technology)  yielded  internal  rates 
of  return  exceeding  one  per  cent  in  all  three  years  of  the  study.  The 
results  for  these  five  programs  can  be  summarized  as  follows: 

Lowest  Rate  Highest  Rate 

1974  4.8%  (Psychiatric  Nursing)  8.3%  (Medical  Lab.  Technology) 

1975  4.2 %  (Psychiatric  Nursing)  7.0%  (Medical  Lab.  Technology) 

1976  6.2%  (Psychiatric  Nursing)  10.2%  (Medical  Lab.  Technology) 

Summary.  The  following  general  findings  emerged  from  the  four 
measures  of  social  monetary  returns  using  earnings  profile  C.  First, 
the  highest  returns  were  found  for  the  same  programs  as  in  analysis 
using  earnings  profile  A,  namely:  dental  nursing,  psychiatric  nursing, 
diploma  nursing  and  medical  laboratory  technology.  Also,  the  highest 
returns  always  existed  in  1976. 

Second,  the  nursing  and  dental  assistant  programs  generally 
failed  to  yield  positive  returns  when  a  grade  12  reference  group  was 
used.  (However,  there  was  not  consistent  failure  as  in  the  case  of 
earnings  profile  A.)  Again,  the  use  of  a  grade  11  reference  group 
produced  very  different,  and  in  fact  relatively  high,  returns. 
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Third,  as  in  the  analysis  using  earnings  profile  A,  the  operating 
room  nursing  program  consistently  failed  to  yield  positive  returns.  The 
combined  technician  and  health  record  administrator  programs  also  had 
negative  returns  except  that  small  positive  returns  were  found  in  1976. 

Finally,  as  shown  in  Appendix  0,  Table  87,  the  use  of  the  per 
student  cost  basis  and  an  alpha  coefficient  of  100  per  cent  produced 
higher  returns  than  those  reported  in  this  chapter.  In  fact,  the  highest 
return  in  1976  (still  for  medical  laboratory  technology)  was  16  per  cent 
as  compared  to  10  per  cent  noted  earlier.  Yet,  as  in  the  analysis  using 
earnings  profile  A,  much  the  same  pattern  emerged  regardless  of  the  cost 
basis  or  alpha  coefficient  chosen.  For  instance  even  when  the  per 
student  cost  basis  and  an  alpha  coefficient  of  100  per  cent  were  used 
together,  in  only  three  of  the  fourteen  instances  where  internal  rates 
of  return  were  less  than  one  per  cent  in  Table  33  did  a  rate  greater 
than  one  per  cent  emerge. 

SUMMARY  OF  CHAPTER  7 

This  chapter  has  presented  the  findings  of  the  study  regarding 
social  monetary  returns  to  health  personnel  training. 

The  analysis  of  lifetime  social  earnings  differentials  revealed 
that  differentials  ranged  from  negative  values  to  as  high  as  $95,034 
using  earnings  profile  A.  Using  earnings  profile  C  the  range  was  from 
negative  to  a  high  of  $56,543.  The  highest  differentials  existed  in 
1976. 

Four  methods  were  then  used  to  compare  the  earnings  differentials 
to  the  cost  of  training:  (1)  payback  period,  (2)  net  discounted  present 
value,  (3)  benefit/cost  ratio,  and  (4)  internal  rate  of  return. 
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The  payback  period,  using  earnings  profile  A,  ranged  from  programs 
where  the  investment  was  never  recovered  prior  to  retirement  at  age  65 
to  a  program  having  a  payback  period  of  only  7  years.  Using  earnings 
profile  C  the  shortest  payback  period  was  14  years.  The  shortest  payback 
periods  occurred  in  1976  for  medical  laboratory  technology.  The  health 
record  administrator,  nursing  assistant,  dental  assistant,  combined 
technician  and  operating  room  nursing  programs  did  not  yield  sufficient 
returns  to  recover  the  investment  in  any  year  using  earnings  profile  A. 
However,  a  payback  period  was  found  in  1976  for  all  these  programs 
except  operating  room  nursing  using  earnings  profile  C. 

The  present  value  analysis  revealed  a  range  from  negative  values 
to  a  high  of  $26,014  using  earnings  profile  A  and  from  negative  to  a 
high  of  $11,597  using  earnings  profile  C.  (using  a  five  per  cent  discount 
rate).  The  highest  values  were  found  in  1976.  Only  one  program  had  a 
positive  present  value  using  a  10  per  cent  discount  rate,  the  medical 
laboratory  technology  program  in  1976.  Negative  present  values  were 
consistently  found  for  the  health  record  administrator,  nursing  assistant 
Wascana,  dental  assistant,  and  operating  room  nursing  programs  using 
either  earnings  profile  A  or  C. 

Benefit/cost  ratios  naturally  followed  the  patterns  established 
with  the  present  value  analysis.  The  highest  benefit/cost  ratio  being 
for  medical  laboratory  technology  in  1976:  2.6  using  earnings  profile  A 
and  1.8  using  earnings  profile  C  with  a  five  per  cent  discount  rate. 

The  highest  internal  rates  of  return  existed  in  1976;  the  highest 
was  15.3  per  cent  for  medical  laboratory  technology  using  earnings 
profile  A  and  10.2  per  cent  for  the  same  program  using  earnings  profile 
C.  Rates  less  than  one  per  cent  or  meaningless  rates  of  return  were 


188 


found  in  all  years  for  the  dental  assistant  programs  and  operating  room 
nursing  under  earnings  profiles  A  and  C.  While  the  health  record 
administrator,  nursing  assistant  and  combined  technician  programs  had 
rates  of  less  than  one  per  cent  in  1974  and  1975,  rates  exceeding  one 
per  cent  were  observed  in  1976. 

Special  analyses  using  a  grade  11  reference  group  were  con¬ 
ducted  for  the  nursing  assistant  and  dental  assistant  programs.  The 
results  of  these  analyses  revealed  very  different  findings  as  compared 
to  the  results  using  a  grade  12  reference  group.  Whereas  generally 
negative  returns  were  found  using  the  grade  12  reference  groups,  very 
high  positive  returns  were  evident  using  the  grade  11  reference  groups. 


Chapter  8 


PRIVATE  MONETARY  RETURNS  TO  HEALTH  PERSONNEL  TRAINING 

This  chapter  presents  the  findings  of  the  study  regarding  the 
private  monetary  returns  to  health  personnel  training.  Private  monetary 
returns  are  reported  for  self-supporting  students,  bursary  recipients 
and  allowance  recipients.  The  first  section  reports  the  private  lifetime 
earnings  differentials.  Subsequently,  these  earnings  differentials  are 
compared  to  the  costs  of  training  using  the  four  evaluative  methods. 

As  in  the  case  of  social  returns,  the  analysis  of  private  returns 
was  conducted  using  alpha  coefficients  of  77  and  100  per  cent  and 
discount  rates  of  5,  10  and  15  per  cent.  The  complete  set  of  results  is 
contained  in  Appendices  N  and  P.  As  in  the  analysis  of  social  monetary 
returns,  the  discussion  of  private  returns  in  this  chapter,  focuses  on 
those  analyses  using  earnings  profiles  A  and  C,  an  alpha  coefficient  of 
77  per  cent,  and  discount  rates  of  5  and  10  per  cent. 

Since  private  costs  were  deemed  to  be  the  same  at  each  Institute, 
no  differentiation  between  the  duplicated  programs  is  made  in  this 
chapter. 

PRIVATE  LIFETIME  EARNINGS  DIFFERENTIALS  FOR  HEALTH  PERSONNEL 

Private  lifetime  earnings  differentials  were  computed  by 
comparing  the  after-tax  earnings  of  health  personnel  and  their  reference 
groups.  Private  costs  of  training  were  then  subtracted  from  the  total 
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earnings  differentials.  The  complete  set  of  results  using  alternative 
alpha  coefficients,  earnings  profiles  and  types  of  students  is  contained 
in  Appendix  N,  Tables  81,  82,  83  and  84. 

Findings  Using  Earnings  Profile  A 

Table  35  reports  the  private  lifetime  earnings  differentials  for 
the  three  types  of  students  using  earnings  profile  A,  and  an  alpha 
coefficient  of  77  per  cent. 

The  private  lifetime  earnings  differentials  varied  widely  among 
the  programs.  In  1976,  for  instance,  the  differentials  for  self- 
supporting  students  ranged  from  negative  values  for  the  nursing  assistant, 
dental  assistant  and  operating  room  nursing  programs  to  a  high  of  $83,307 
for  dental  nursing  (Table  35). 

Looking  at  overall  patterns,  the  highest  earnings  differentials 
were  always  found  in  1976  and  the  lowest  differentials  were  in  1975.  Of 
the  three  types  of  students  in  any  given  program,  allowance  recipients 
naturally  had  the  highest  differentials,  followed  by  bursary  recipients. 

The  lowest  differentials  were  for  self-supporting  students. 

A  key  finding  was  that  the  provision  of  an  allowance  did  not 
generally  change  the  pattern  of  earnings  differentials.  Where  negative 
differentials  existed  for  self-supporting  students,  negative  differ¬ 
entials  were  also  observed  for  allowance  recipients.  The  nursing  as¬ 
sistant  programs  in  1976  were  an  exception;  whereas  the  differential  for 
self-supporting  students  was  $-541,  the  differential  for  allowance 
recipients  was  $3,119  (Table  35). 

As  in  the  case  of  the  social  earnings  differentials,  a  special 
analysis  using  the  grade  11  reference  group  for  the  nursing  assistant 
and  dental  assistant  programs  revealed  markedly  different  results  as 
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compared  to  the  analysis  using  a  grade  12  reference  group.  For  instance 
whereas  the  differential  for  allowance  recipients  was  $3,119  for  the 
nursing  assistant  programs  in  1976  with  a  grade  12  reference  group  (Tabl 
35),  the  differential  was  $79,727  using  a  grade  11  reference  group 
(Table  37). 

All  two  year  programs,  with  the  exception  of  health  record 
administrator,  had  consistently  positive  earnings  differentials  for  both 
bursary  recipients  and  self-supporting  students.  The  health  record 
administrator  program  had  negative  earnings  differentials  in  1974  and 
1975.  In  1976,  positive  differentials  of  $23,549  and  $24,529  were  found 
for  self-supporting  students  and  bursary  recipients,  respectively  (Table 
35). 

Of  the  one  year  or  less  programs,  only  medical  laboratory  tech¬ 
nology  consistently  had  positive  earnings  differentials.  Differentials 
of  $57,029,  $57,519  and  $60,689  existed  in  1976  for  self-supporting 
students,  bursary  recipients  and  allowance  recipients,  respectively 
(Table  35). 

As  in  the  case  of  social  earnings  differentials,  the  use  of  an 
alpha  coefficient  of  100  per  cent  did  not  change  the  basic  patterns  for 
the  earnings  differentials.  An  examination  of  Table  89  in  Appendix  P 
reveals  that  programs  showing  negative  differentials  at  77  per  cent  also 
showed  negative  differentials  at  100  per  cent. 

Findings  Using  Earnings  Profile  C 

The  private  earnings  differentials  using  earnings  profile  C  are 
presented  in  Table  36. 
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Lifetime  Private  Earnings  Differentials  for  Nursing  Assistants  and  Dental  Assistants  Using 
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The  results  using  earnings  profile  C  revealed  the  following 
similarities  with  the  analysis  using  earnings  profile  A:  a  wide  var¬ 
iation  in  earnings  differentials  existed  among  the  programs;  highest 
returns  were  observed  in  1976;  provision  of  a  training  allowance  did  not 
change  the  basic  pattern  of  the  earnings  differentials;  the  only  one 
year  or  less  program  having  consistently  positive  earnings  differentials 
was  medical  laboratory  technology;  and  the  use  of  an  alpha  coefficient 
of  100  per  cent  did  not  change  the  basic  pattern  of  earnings  differ¬ 
entials.  Also,  as  in  the  analysis  using  earnings  profile  A,  the  use  of 
a  grade  11  reference  group  for  the  nursing  assistant  and  dental  assistant 
programs  produced  high  positive  differentials  (Table  37)  as  compared  to 
negative  or  very  low  positive  returns  using  a  grade  12  reference  group. 

However,  there  were  two  basic  differences  between  the  results 
using  earnings  profile  C  and  the  results  using  earnings  profile  A. 

First,  in  cases  where  a  positive  differential  existed  using  A,  a  lower 
positive  differential  occurred  with  C.  However,  in  no  case  did  the 
differential  change  from  positive  to  negative.  This  finding  is  consist¬ 
ent  with  the  findings  regarding  social  returns.  Second,  where  negative 
earnings  differentials  existed  using  A,  the  effect  of  using  earnings 
profile  C  was  to  change  the  differential  in  many  cases  from  negative  to 
positive.  (The  only  definite  exception  was  operating  room  nursing  where 
such  a  change  could  not  be  expected  given  the  same  labour  force  parti¬ 
cipation  rates  for  operating  room  nurses  and  their  reference  group. ) 

This  reversal  from  negative  to  positive  was  evident  with  respect  to 
health  record  administrator,  nursing  assistant,  dental  assistant  and  the 
combined  technician  programs.  In  the  latter  three  cases  such  a  reversal 
did  not  occur  in  1975,  but  the  negative  differentials  were  substantially 
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reduced.  For  instance,  whereas  the  earnings  differentials  for  self- 
supporting  students  in  the  nursing  assistant  program  was  $-40,701  using 
earnings  profile  A  (Table  35),  the  differential  using  C  was  $-3,376 
(Table  36).  The  tendency  to  reverse  negative  differentials  using  earnings 
profile  C  was  also  consistent  with  the  findings  regarding  social  returns. 

MEASUREMENT  OF  THE  PRIVATE  MONETARY  RETURNS  TO 
SELF-SUPPORTING  STUDENTS 

The  private  lifetime  earnings  differentials,  as  reported  above, 
provide  only  a  crude  measure  of  the  monetary  returns  to  health  per¬ 
sonnel  training.  The  following  section  provides  a  more  rigorous  analysis 
using  the  four  evaluative  methods.  The  complete  set  of  results  is 
provided  in  Appendix  P,  Tables  89  to  95. 

The  existence  of  a  payback  period,  positive  present  values, 
benefit/cost  ratios  greater  than  1.0  and  internal  rates  of  return  greater 
than  one  per  cent  all  signified  positive  returns  under  the  respective 
methods.  This  section  focuses  on  self-supporting  students.  The  differ¬ 
ences  in  findings  for  bursary  recipients  and  allowance  recipients  are 
discussed  in  subsequent  sections  of  this  chapter. 

As  with  the  social  returns,  the  results  presented  herein  are 
regarded  as  representing  averages  within  each  occupational  group. 

Findings  Using  Earnings  Profile  A 

Payback  period.  The  payback  periods,  as  presented  in  Table  38, 
ranged  from  programs  where  the  costs  of  the  investment  were  never  recovered 
prior  to  age  65  to  a  program  having  a  payback  period  of  only  four  years. 

The  shortest  payback  periods  existed  in  1976  and  the  longest  were  in 


1975. 
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Table  38 


Average  Private  Monetary  Returns 
Students  Using  Earnings 


to  Health  Personnel  Training  for  Self-Supporting 
Profile  \  by  Training  Program  and  Year 


Program 

Year 

Payback 

Period 

(Years) 

Present  Value  ($) 

Benefit/ Co6t 

Ratios 

Internal 

5% 

102 

52 

10% 

Return  (%) 

Two  Year  Programs 

Diploma  Nursing 

1974 

6 

13,025 

4,833 

2.6 

1.6 

17.5 

1975 

7 

7,879 

1,590 

1.8 

1.2 

12.3 

1976 

5 

20,116 

8,061 

2.9 

1.8 

19.5 

Psychiatric  Nursing 

1974 

7 

17,202 

5,945 

3.1 

1.7 

17.0 

1975 

7 

17,319 

5,279 

2.8 

1.6 

15.3 

1976 

6 

28,459 

11,331 

3.7 

2.1 

20.5 

Dental  Nursing 

1974 

5 

21,564 

9,536 

3.7 

2.2 

23.7 

1975 

5 

21,436 

8,908 

3.2 

1.9 

21.0 

1976 

4 

30,776 

13,943 

3.9 

2.3 

25.4 

Health  Record  Administrator 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

8 

6,620 

510 

1.6 

1.1 

10.7 

One  Year  or  Less  Programs 

Nursing  Assistant 

1974 

N 

N' 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

6 

N 

N 

N 

N 

<1 

Dental  Assistant 

1974 

N 

• 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

- 

N 

N 

N 

N 

<1 

Medical  Lab.  Technology 

1974 

6 

13,460 

5,351 

4.3 

2.3 

19.6 

1975 

8 

7,489 

1,709 

2.6 

1.4 

12.9 

1976 

4 

21,859 

10,509 

5.1 

3.0 

29.6 

Combined  Technician 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

4 

3,609 

2,322 

1.7 

1.4 

a 

Operating  Room  Nursing 

1974 

- 

N 

N 

N 

N 

<i 

1975 

-  i 

N 

N 

N 

N 

<i 

1976 

— 

N 

N 

N 

N 

<1 

Note.  The  above  returns  were  derived  using  an  alpha  coefficient  of  77  per  cent. 
Results  using  an  alpha  coefficient  of  100  per  cent,  a  discount  rate  of  15  per  cent  and 
differing  value  combinations  for  these  parameters  are  included  in  Appendix  P.  N  denotes 
negative  for  the  present  value  analysis.  In  the  case  of  the  benefit/cost  ratio,  N  denotes 
a  negative  ratio  or  a  positive  ratio  less  than  1.0.  A  dash  for  the  payback  period  analysis 
Indicates  that  the  costs  of  training  were  never  recovered  prior  to  age  65. 

aThe  rate  of  return  was  not  meaningful  because  the  .net  earnings  stream  fluctuated 
between  positive  and  negative. 
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In  1976,  a  payback  period  of  four  years  was  noted  for  dental 
nursing,  medical  laboratory  technology  and  the  combined  technician 
programs.  However,  the  payback  period  method  was  misleading  with  respect 
to  the  combined  technician  program.  Although  a  payback  period  of  only 
four  years  existed,  the  earnings  differentials  were  actually  negative  in 
the  last  10  years  of  working  life.  Therefore,  while  the  initial  invest¬ 
ment  was  recovered  within  four  years  of  graduation,  the  overall  lifetime 
earnings  situation  was  not  comparable  to  the  other  two  programs  which 
also  had  a  four  year  payback  period. 

The  two  year  programs  had  payback  periods  ranging  from  four  to 
seven  years  in  all  years  of  the  study  (Table  38).  The  exception  was 
health  record  administrator  which  only  had  a  payback  period  in  1976,  a 
period  of  eight  years. 

Of  the  one  year  programs,  only  the  medical  laboratory  technology 
program  consistently  had  a  payback  period.  The  periods  were  6,  8  and  4 
years  for  1974,  1975  and  1976,  respectively  (Table  38). 

The  investment  costs  were  never  recovered  prior  to  age  65  in  the 
case  of  the  dental  assistant  and  operating  room  nursing  programs  in  any 
year  of  the  study.  A  similar  situation  existed  for  the  nursing  assistant 
and  combined  technicians  programs  except  that  these  programs  had  a 
payback  period  in  1976. 

Using  a  grade  11  reference  group  for  the  nursing  assistant  and 
dental  assistant  programs  again  produced  markedly  different  results. 

For  instance,  the  dental  assistant  program  had  payback  periods  of  4,  4 
and  3  years  for  1974,  1975  and  1976,  respectively  (Table  44). 

Present  Values.  Table  38  also  presents  the  results  of  the 
present  value  analysis.  Many  of  the  patterns  exhibited  in  the  lifetime 
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earnings  differentials  and  payback  period  analyses  were  also  evident 
here.  The  range  of  present  values  in  1976,  using  a  10  per  cent  discount 
rate,  was  from  negative  values  to  a  high  of  $13,943  for  dental  nursing. 
Negative  values  were  observed  in  all  years  for  the  nursing  assistant, 
dental  assistant  and  operating  room  nursing  programs. 

A  noteworthy  finding  was  that  all  two  year  programs,  except 
health  record  administrator,  consistently  had  positive  present  values 
using  the  10  per  cent  discount  rate.  The  same  situation  existed  for 
medical  laboratory  technology. 

Present  values  for  the  nursing  assistant  and  dental  assistant 
programs  were  also  consistently  positive  with  the  10  per  cent  discount 
rate  when  a  grade  11  reference  group  was  used  (Table  44).  This  stands 
in  sharp  contrast  to  the  consistently  negative  present  values  when  a 
grade  12  reference  group  was  used  (Table  38). 

Benefit/cost  ratios.  The  basic  pattern  established  with  the 
present  value  analysis  was  evident  in  the  benefit/cost  ratios.  Where 
negative  present  values  existed,  benefit/cost  ratios  of  less  than  1.0 
emerged. 

The  highest  benefit/cost  ratio  was  for  medical  laboratory  tech¬ 
nology  in  1976  where  a  ratio  of  3.0  existed  with  a  10  per  cent  discount 
rate.  The  next  highest  ratios  were  2.3  and  2.1  for  dental  nursing  and 
psychiatric  nursing,  respectively  (Table  38). 

The  use  of  a  grade  11  reference  group  for  the  nursing  assistant 
and  dental  assistant  programs  produced  the  highest  benefit/cost  ratios 
in  the  study.  For  instance  1976,  the  ratios  were  4.7  and  3.6,  respect¬ 
ively,  with  a  10  per  cent  discount  rate  (Table  44). 
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Rate  of  return.  The  highest  internal  rates  of  return,  as  reported 
in  Table  38,  were  in  1976.  The  range  in  that  year  was  from  rates  of 
less  than  one  per  cent  to  a  high  of  29.6  per  cent  for  medical  laboratory 
technology. 

With  the  exception  of  health  record  administrator,  the  two  year 
programs  had  internal  rates  of  return  between  12.3  and  25.4  per  cent. 

The  health  record  administrator  program  had  rates  of  less  than  one  per 
cent  in  1974  and  1975,  but  in  1976  it  had  an  internal  rate  of  return  of 
10.7  per  cent  (Table  38). 

The  only  one  year  program  having  internal  rates  of  return  greater 
than  one  per  cent  was  medical  laboratory  technology.  The  one  slight 
exception  was  the  combined  technician  program  where  the  fluctuation  of 
the  net  earnings  stream  from  positive  to  negative  resulted  in  a  meaning¬ 
less  rate  of  return  in  1976.  Moreover,  as  is  evident  from  Table  89  in 
Appendix  P,  the  use  of  an  alpha  coefficient  of  100  per  cent  did  not 
change  these  negative  patterns. 

The  special  analyses  using  a  grade  11  reference  group,  as  reported 
in  Table  44,  revealed  very  high  internal  rates  of  return.  In  1976,  for 
instance,  rates  of  return  of  greater  than  50  per  cent  and  of  36.5  per 
cent  were  found  for  the  nursing  assistant  and  dental  assistant  programs, 
respectively. 

As  in  the  case  of  the  social  returns,  only  five  programs  (the 
two  diploma  nursing  programs,  psychiatric  nursing,  dental  nursing, 
medical  laboratory  technology)  yielded  internal  rates  of  return  exceeding 
one  per  cent  in  all  three  years  of  the  study.  The  ranges  in  rates  for 
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these  programs  were  as  follows: 

Lowest  Rate  Highest  Rate 

1974  17.0%  (Psychiatric  Nursing)  23.7%  (Dental  Nursing) 

1975  12.3%  (Diploma  Nursing)  21.0%  (Dental  Nursing) 

1976  19.5%  (Diploma  Nursing)  29.6 %  (Medical  Lab.  Technology) 

Summary.  The  following  general  findings  emerged  from  the  four 
measures  of  private  monetary  returns  to  self-supporting  students  using 
earnings  profile  A.  First,  all  two  year  programs  except  the  health 
record  administrator  had  consistently  positive  returns  regardless  of 
what  method  was  used.  The  same  was  true  for  medical  laboratory  tech¬ 
nology.  Internal  rates  of  returns  for  these  programs  ranged  between 
12.3  and  29.6  per  cent. 

Second,  consistently  negative  returns  were  found  with  respect  to 
nursing  assistant,  the  dental  assistant  and  the  operating  room  nursing 
programs.  (A  slight  exception  was  for  the  nursing  assistant  programs 
which  had  a  payback  period  of  6  years  in  1976.) 

Third,  the  returns  varied  greatly  among  programs  and  among 
years;  although  the  ranking  of  programs  remained  fairly  similar. 

Finally,  the  use  of  the  grade  11  reference  group  not  only  re¬ 
versed  the  negative  return  pattern  for  the  nursing  assistant  and  dental 
assistant  programs,  but  it  produced  positive  returns  which  were  among 
the  highest  in  the  study. 

Findings  Using  Earnings  Profile  C 

Payback  period.  As  presented  in  Table  39,  the  shortest  payback 
periods  using  earnings  profile  C  was  four  years,  for  the  medical  lab¬ 
oratory  technology  and  combined  technician  programs.  Generally,  the 


Table  39 


Average  Private  Monetary  Returns 
Students  Using  Earnings 


to  Health  Personnel  Training  for  Self-Supporting 
Profile  C_  by  Training  Program  and  Year 


Program 

Year 

Payback 

Present  Value  ($) 

Benefit/Cost 

Ratios 

Internal 

Rate  of 
Return  (2) 

(Years) 

5% 

102 

52 

102 

Two  Year  Programs 

Diploma  Nursing 

1974 

9 

7,332 

773 

1.9 

1.1 

11.1 

1975 

12 

4,764 

N 

1.5 

N 

8.5 

1976 

8 

11,403 

2,034 

2.1 

1.2 

12.2 

Psychiatric  Nursing 

1974 

10 

9,253 

1,105 

2. 1 

1.1 

11.3 

1975 

11 

9,380 

401 

2.0 

1.0 

10.4 

1976 

8 

15,423 

3,429 

2.5 

1.3 

13.2 

Dental  Nursing 

1974 

7 

11,785 

3,246 

2.5 

1.4 

14.5 

1975 

8 

11,820 

2,595 

2.2 

1.3 

13.1 

1976 

6 

16,978 

5,141 

2.6 

1.5 

15.5 

Health  Record  Administrator 

1974 

25 

N 

N 

N 

N 

3.7 

1975 

29 

N 

N 

N 

N 

1.9 

1976 

14 

3,995 

N 

1.4 

N 

7.5 

One  Year  or  Less  Programs 

Nursing  Assistant 

1974 

32 

N 

N 

N 

N 

a 

1975 

- 

N 

N' 

N 

N 

<i 

1976 

8 

3,785 

236 

1.7 

1.0 

10.6 

Dental  Assistant 

1974 

35 

N 

If 

N 

N 

a 

1975 

- 

N 

N 

N 

N 

<i 

1976 

26 

642 

N 

1.1 

N 

a 

Medical  Lab.  Technology 

1974 

7 

9,375 

2,870 

3.3 

1.7 

15.9 

1975 

8 

6,664 

938 

2.4 

1.2 

11.6 

1976 

4 

14,880 

5,880 

3.8 

2. 1 

21.7 

Combined  Technician 

1974 

30 

N 

N 

N 

N 

a 

1975 

- 

N 

N 

N 

N 

<i 

1976 

4 

5,682 

1,810 

2.1 

1.3 

15.9 

Operating  Room  Nursing 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

— 

N 

N 

N 

N 

<1 

Note.  The  above  returns  were  derived  using  an  alpha  coefficient  of  77  per  cent. 
Results  using  an  alpha  coefficient  of  100  per  cent,  a  discount  rate  of  15  per  cent  and 
differing  value  combinations  for  these  parameters  are  included  in  Appendix  P.  11  denotes 
negative  for  the  present  value  analysis.  In  the  case  of  the  benefit/cost  ratio,  N  denotes 
a  negative  ratio  or  a  positive  ratio  less  than  1.0.  A  dash  for  the  payback  period  analysis 
Indicates  that  the  costs  of  training  were  never  recovered  prior  to  age  65. 


®The  rate  of  return  was  not  meaningful  because  the  net  earnings  stream  fluctuated 
between  positive  and  negative. 
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payback  periods  were  longer  using  earnings  profile  C  than  using  A.  For 
instance,  the  dental  nursing  program  had  a  payback  period  of  six  years 
as  compared  to  four  years  using  A. 

However,  a  payback  period  existed  in  many  cases  using  earnings 
profile  C  where  no  payback  was  observed  with  A.  This  occurred  with 
respect  to  health  record  administrator  in  1974  and  1975,  nursing  assistant 
in  1974,  dental  assistant  in  1974  and  1976,  and  combined  technician  in 
1974. 

Present  values.  Much  the  same  pattern  emerged  with  the  present 
value  analysis  as  with  the  payback  period  method.  In  effect,  programs 
with  positive  present  values  using  earnings  profile  A  had  reduced  positive 
present  values  using  C.  For  instance  the  present  value  for  dental 
nursing  in  1976  declined  from  $13,943  to  $5,141  with  a  10  per  cent 
discount  rate. 

The  other  central  difference  between  the  results  for  each  earnings 
profile  was  that  in  cases  where  negative  present  values  existed  using  A, 
positive  present  values  or  lesser  negative  values  emerged  with  C. 

Present  values  among  programs  varied  greatly.  In  1976,  the 
range  was  from  negative  values  to  a  high  of  $5,880  using  a  10  per  cent 
discount  rate. 

All  two  year  programs,  with  the  exception  of  health  record 
administrator  in  all  years  and  diploma  nursing  in  1975,  had  positive 
present  values  with  a  10  per  cent  discount  rate  in  each  year  of  the 
study.  The  only  one  year  program  having  consistently  positive  present 
values  was  medical  laboratory  technology. 

As  in  the  other  analyses  in  this  study,  the  use  of  a  grade  11 
reference  group  produced  markedly  different  results  for  the  nursing 
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assistant  and  dental  assistant  programs  (Table  45).  For  instance,  the 
present  value  for  the  dental  assistant  program  in  1976  was  $9,298  using 
a  grade  11  reference  group  as  opposed  to  a  negative  value  using  a  grade 
12  reference  group  (with  a  10  per  cent  discount  rate). 

Benefit/cost  ratios.  The  pattern  established  in  the  present 
value  analysis  also  appeared  with  the  benefit/cost  ratios.  A  decline  in 
benefit/cost  ratios  was  noted  using  earnings  profile  C  wherever  a  ratio 
greater  than  1.0  existed  using  A.  For  instance,  the  benefit/cost  ratio 
for  the  diploma  nursing  program  in  1976  declined  from  1.8  to  1.2  (with  a 
10  per  cent  discount  rate). 

But  again  results  using  earnings  profile  C  showed  some  improve¬ 
ments  over  A  wherever  a  benefit/cost  ratio  of  less  than  1.0  existed 
using  A.  This  was  most  evident  in  regards  to  the  nursing  assistant  pro¬ 
gram  in  1976  which  had  a  benefit/cost  ratio  of  1.0  under  C  with  a  10  per 
cent  discount  rate. 

The  highest  benefit/cost  ratio  with  the  10  per  cent  discount 
rate  was  2.1  for  medical  laboratory  technology  in  1976. 

Rates  of  return.  The  effects  of  using  earnings  profile  C  were 
again  evident  in  the  internal  rate  of  return  analysis.  Where  rates 
greater  than  one  per  cent  existed  under  earnings  profile  A,  the  rates 
were  lower  using  C.  For  example,  the  rate  for  medical  laboratory  tech¬ 
nology  in  1976  dropped  from  29.6  per  cent  to  21.7  per  cent.  But  in 
several  cases  where  internal  rates  of  return  of  less  than  one  per  cent 
existed  using  earnings  profile  A,  rates  greater  than  one  per  cent  were 
observed  using  C.  In  1976,  for  instance,  a  rate  of  10.6  per  cent  was 
found  for  the  nursing  assistant  program  using  earnings  profile  C. 
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All  the  two  year  programs  consistently  had  internal  rates  of 
return  greater  than  one  per  cent.  The  highest  rates  were  observed  in 
1976.  The  range  in  that  year  was  from  7.5  to  15.5  per  cent. 

Of  the  one  year  programs,  only  medical  laboratory  technology 
consistently  had  rates  of  return  greater  than  one  per  cent;  the  rates 
being  15.9,  11.6  and  21.7  for  1974,  1975  and  1976,  respectively. 

The  special  analysis  using  the  grade  11  reference  group  revealed 
internal  rates  of  return  as  high  as  44.5  and  40.7  per  cent  for  the 
nursing  assistant  and  dental  assistant  programs,  respectively  (Table 
45). 


Six  programs  (the  two  diploma  nursing  programs,  psychiatric 
nursing,  dental  nursing,  medical  laboratory  technology,  and  health 
record  administrator)  yielded  internal  rates  of  return  exceeding  one  per 
cent  in  all  years  of  the  study.  The  ranges  in  rates  for  these  programs 
can  be  summarized  as  follows: 


Lowest  Rate 


1974  11.1%  (Diploma  Nursing) 

1975  8.5%  (Diploma  Nursing) 

1976  12.2%  (Diploma  Nursing) 


Highest  Rate 

15.9%  (Medical  Lab.  Technology) 
13.1%  (Dental  Nursing) 

21.7%  (Medical  Lab.  Technology) 


Summary.  The  following  general  findings  emerged  from  the  four 
measures  of  private  monetary  returns  to  self-supporting  students  using 
earnings  profile  C.  First,  where  positive  returns  existed  using  earnings 
profile  A,  lesser  positive  returns  were  observed  using  earnings  profile  C. 

Second,  where  negative  returns  existed  using  earnings  profile  A, 
positive  returns  or  less  negative  returns  emerged  using  earnings  profile  C. 
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Third,  all  two  year  programs,  except  health  record  adminis¬ 
trator,  consistently  had  positive  returns  (with  the  10  per  cent  dis¬ 
count  rate)  regardless  of  what  evaluative  method  was  used. 

Fourth,  consistently  negative  returns  were  found  for  operating 
room  nursing  and  generally  negative  returns  were  observed  for  the  nursing 
assistant,  dental  assistant  and  combined  technician  programs. 

Fifth,  the  highest  internal  rates  of  return  were  noted  in  1976. 

In  that  year  only  the  operating  room  nursing  failed  to  have  an  internal 
rate  of  return  greater  than  one  per  cent.  (However,  a  meaningful  rate 
was  not  available  for  the  dental  assistant  programs.)  The  highest  rate 
of  return  in  that  year  was  15.9  per  cent,  for  medical  laboratory  tech¬ 
nology. 


MEASUREMENT  OF  THE  PRIVATE  MONETARY  RETURNS 
TO  BURSARY  RECIPIENTS 

The  monetary  returns  to  health  personnel  training  for  bursary 
recipients,  are  presented  in  Table  40  using  earnings  profile  A,  in  Table 
41  using  earnings  profile  C  and  in  Tables  44  and  45  using  a  grade  11 
reference  group. 

As  noted  in  chapter  5,  the  average  bursary  awards  for  one  year 
programs  were  $342,  $455  and  $490  for  1974,  1975  and  1976,  respectively. 
The  corresponding  amounts  for  two  year  programs  were  $684,  $910  and  980. 
In  the  case  of  operating  room  nursing,  the  awards  were  estimated  to  be 
one  half  of  the  award  for  one  year  programs. 

The  amount  of  the  bursary  awards  were  relatively  small  com¬ 
pared  to  the  total  private  costs  or  to  private  lifetime  earnings. 
Therefore,  it  was  not  surprising  to  find  that  no  major  differences 
existed  in  the  returns  to  bursary  recipients  as  compared  to  self- 


supporting  students. 
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Table  40 


Average  Private  Monetary  Returns  to  Health  Personnel  Training  for  Bursary  Recipients 
Using  Earnings  Profile  A  by  Training  Program  and  Year 


Program 

Year 

Payback 

Period 

(Years) 

Present  Value  ($) 

Benefit/Cost 

Ratios 

Internal 

Rate  of 
Return  (%) 

5% 

10% 

5% 

10% 

Two  Year  Programs 

Diploma  Nursing 

1974 

5 

13,710 

5,517 

2.8 

1.7 

19.3 

1975 

7 

8,789 

2,500 

2.0 

1.3 

14.0 

1976 

5 

21,096 

9,041 

3.2 

1.9 

21.7 

Psychiatric  Nursing 

1974 

6 

17,886 

6,629 

3.4 

1.9 

18.4 

1975 

7 

18,229 

6,190 

3.1 

1.7 

16.7 

1976 

5 

29,439 

12,312 

4.0 

2.3 

22.5 

Dental  Nursing 

1974 

4 

22,248 

10,220 

4.0 

2.4 

26.0 

1975 

5 

22,346 

9,818 

3.6 

2.1 

23.3 

1976 

4 

31,756 

14,923 

4.3 

2.5 

28.2 

Health  Record  Administrator 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

7 

7,600 

1,490 

1.8 

1.2 

12.2 

One  Year  or  Less  Programs 

Nursing  Assistant 

1974 

- 

N 

.  N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

5 

N 

N 

N 

N 

<1 

Dental  Assistant 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

- 

N 

N 

N 

N 

<1 

Medical  Lab.  Technology 

1974 

5 

13,802 

5,693 

4.7 

2.5 

20.8 

1975 

7 

7,944 

2,164 

2.8 

1.5 

13.8 

1976 

4 

22,349 

10,999 

5.7 

3.3 

32.2 

Combined  Technician 

1974 

- 

N 

N 

N 

N 

1975 

- 

N 

N 

N 

N 

<1 

1976 

3 

4,099 

2,812 

1.9 

1.6 

a 

Operating  Room  Nursing 

1974 

- 

N 

N 

N 

N 

<i 

1975 

- 

N 

N 

N 

N 

<i 

1976 

- 

N 

N 

N 

N 

<i 

Note.  The  above  returns  were  derived  using  an  alpha  coefficient  of  77  per  cent. 
Results  using  an  alpha  coefficient  of  100  per  cent,  a  discount  rate  of  15  per  cent  and 
differing  value  combinations  for  these  parameters  are  included  in  Appendix  P.  N  denotes 
negative  for  the  present  value  analysis.  In  the  case  of  the  benefit/cost  ratio,  N  denotes 
a  negative  ratio  or  a  positive  ratio  less  than  1.0.  A  dash  for  the  payback  period  analysis 
indicates  that  the  costs  of  training  were  never  recovered  prior  to  age  65. 


*The  rate  of  return  was  not  meaningful  because  the  net  earnings  stream  fluctuated 
from  positive  to  negative. 
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Table  41 


Average  Private  Monetary  Returns  to  Health  Personnel  Training  for  Bursary  Recipients 
Using  Earnings  Profile  C  by  Training  Program  and  Year 


Program 

Year 

Payback 

Period 

(Years) 

Present  Value  ($) 

Benefit/Cost  Ratios 

Internal 
Rate  of 
Return  (Z) 

5% 

10Z 

5% 

10Z 

Two  Year  Programs 

Diploma  Nursing 

1974 

8 

8,016 

1,457 

2.1 

1.2 

12.3 

1975 

10 

5,674 

N 

1.7 

N 

9.5 

1976 

7 

12,383 

3,014 

2.3 

1.3 

13.6 

Psychiatric  Nursing 

1974 

9 

9,937 

1,789 

2.3 

1.2 

12.3 

1975 

10 

10,290 

1,311 

2.2 

1.2 

11.4 

1976 

8 

16,403 

4,409 

2.7 

1.5 

14.5 

Dental  Nursing 

1974 

6 

12,469 

3,930 

2.7 

1.5 

16.0 

1975 

7 

12,730 

3,505 

2.5 

1.4 

14.6 

1976 

6 

17,958 

6,121 

2.9 

1.6 

17.3 

Health  Record  Administrator 

1974 

24 

N 

N 

N 

N 

4.2 

1975 

29 

N 

N  • 

N 

N 

2.4 

1976 

13 

4,974 

N 

1.5 

N 

8.4 

One  Year  or  Less  Programs 

Nursing  Assistant 

1974 

32 

N 

N 

N 

N 

a 

1975 

- 

N 

N 

N 

N 

<i 

1976 

7 

4,275 

726 

1.9 

1.2 

12.1 

Dental  Assistant 

1974 

34 

N 

N 

N 

N 

a 

1975 

- 

N 

N 

N 

N 

<i 

1976 

12 

1,132 

N 

1.2 

N 

a 

Medical  Lab.  Technology 

1974 

6 

9,716 

3,212 

3.6 

1.9 

17.1 

1975 

8 

7,119 

1,393 

2.6 

1.3 

12.6 

1976 

4 

15,370 

6,370 

4.2 

2.3 

23.9 

Combined  Technician 

1974 

14 

N 

N 

N 

N 

a 

1975 

- 

N 

N 

N 

N 

<i 

1976 

4 

6,172 

2,300 

2.3 

1.5 

18.5 

Operating  Room  Nursing 

1974 

- 

N 

N 

N 

N 

<1 

1975 

- 

N 

N 

N 

N 

<1 

1976 

N 

N 

N 

N 

<1 

Note .  The  above  returns  were  derived  using  an  alpha  coefficient  of  77  per  cent. 
Results  using  an  alpha  coefficient  of  100  per  cent,  a  discount  rate  of  15  per  cent  and 
differing  value  combinations  for  these  parameters  are  included  in  Appendix  P.  _N  denotes 
negative  for  the  present  value  analysis.  In  the  case  of  the  benefit/cost  ratio,  N  denotes 
a  negative  ratio  or  a  positive  ratio  less  than  1.0.  A  dash  for  the  payback  period  analysis 
Indicates  that  the  costs  of  training  were  never  recovered  prior  to  age  65. 

aThe  rate  of  return  was  not  meaningful  because  the  net  earnings  stream  fluctuated 
between  positive  and  negative. 
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While  no  major  differences  existed  in  the  returns  between  self- 
supporting  students  and  bursary  recipients,  two  important  observations 
were  drawn.  First,  in  no  case  using  either  earnings  profiles  A  or  C  did 
the  amount  of  the  bursary  award  change  the  basic  pattern  of  negative  or 
positive  returns. 

Second,  where  positive  returns  existed  for  self-supporting 
students,  the  results  for  bursary  recipients  showed  increased  positive 
returns.  In  1976,  the  internal  rates  of  return  for  bursary  recipients 
were  between  one  and  three  per  cent  higher  than  for  self-supporting 
students.  In  the  case  of  the  special  analysis  using  a  grade  11  reference 
group,  the  internal  rates  of  return  were  increased  between  three  and  six 
per  cent  (Tables  44  and  45). 

Using  earnings  profile  A,  the  payback  periods  for  bursary  recip¬ 
ients  ranged  from  programs  where  the  costs  of  investment  were  never 
recovered  prior  to  age  65  to  a  program  having  a  payback  period  of  only 
three  years,  the  latter  being  the  combined  technician  program.  Looking 
at  all  programs  where  payback  periods  existed,  the  range  was  from  3  to  7 
years.  Present  values  ranged  from  negative  to  a  high  of  $14,923;  the 
highest  was  for  dental  nursing  in  1976  (using  a  10  per  cent  discount 
rate).  Benefit/cost  ratios  ranged  from  less  than  1.0  to  3.3  for  medical 
laboratory  technology  in  1976  (with  a  10  per  cent  discount  rate). 

Internal  rates  of  return  ranged  from  less  than  one  per  cent  to  a  high  of 
32.2  per  cent  for  medical  laboratory  technology  in  1976  (Table  40). 

Using  earnings  profile  C,  the  shortest  payback  period  for  bursary 
recipients  was  4  years,  again  in  the  case  of  the  combined  technician 
program.  A  range  of  between  4  and  34  years  was  noted  for  programs 
having  a  payback  period.  Present  values  ranged  from  negative  to  a  high 
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of  $6,370  with  a  10  per  cent  discount  rate.  Benefit/cost  ratios  ranged 
from  less  than  1.0  to  a  high  of  2.3.  Internal  rates  of  return  varied 
from  less  than  one  per  cent  to  23.9  per  cent.  The  highest  present 
value,  benef it/cost  ratio  and  internal  rate  of  return  were  for  medical 
laboratory  technology  in  1976. 

As  in  the  case  of  previous  analyses,  there  were  two  main  differ¬ 
ences  between  results  using  earnings  profiles  A  and  C.  First,  where 
positive  returns  existed  using  A,  the  returns  were  reduced  using  C. 

Second,  in  several  cases  where  negative  returns  existed  using  A,  positive 
returns  were  revealed  using  C. 

MEASUREMENT  OF  THE  PRIVATE  MONETARY  RETURNS 
TO  ALLOWANCE  RECIPIENTS 

Only  students  enrolled  in  the  nursing  assistant,  dental  assistant, 
medical  laboratory  technology  and  combined  technician  programs  were 
eligible  for  training  allowances.  The  average  allowances  were  $2,716, 
$2,751  and  $3,227  for  1974,  1975  and  1976,  respectively.  Moreover, 
these  students  did  not  incur  any  direct  educational  costs  since  these 
costs  were  paid  on  their  behalf  by  Canada  Manpower.  The  private  costs 
of  training  for  allowance  recipients,  therefore,  were  much  lower  than 
for  either  self-supporting  students  or  bursary  recipients. 

Findings  Using  Earnings  Profile  A 

The  returns  to  health  personnel  training  for  allowance  recip¬ 
ients  using  earnings  profile  A  are  presented  in  Table  42.  Despite  the 
greatly  reduced  private  costs,  the  basic  pattern  of  the  returns  for 
allowance  recipients  was  essentially  the  same  as  for  self-supporting 
students.  In  no  instance  did  positive  returns  appear  for  allowance 
recipients  where  negative  returns  existed  for  self-supporting  students. 
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Average  Private  Monetary  Returns  to  Health  Personnel  Training  for  Allowance  Recipients 

Using  Earnings  Profile  A  by  Training  Program 
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But  where  positive  returns  existed  for  self-supporting  students  the 
effect  of  the  allowance  was  to  increase  the  returns.  For  instance,  the 
internal  rate  of  return  for  medical  laboratory  technology  in  1976  was 
greater  than  50  per  cent  for  allowance  recipients  as  compared  to  29.6 
per  cent  for  self-supporting  students. 

Findings  Using  Earnings  Profile  C 

The  returns  to  health  personnel  training  for  allowance  recipients 
using  earnings  profile  C  are  presented  in  Table  43. 

Looking  first  at  the  comparison  between  the  earnings  profiles, 
the  same  dual  effect  again  emerged:  positive  returns  were  reduced,  but 
negative  returns  were  either  lessened  or  changed  to  positive.  For 
example,  the  benefit/cost  ratio  in  1976  declined  for  medical  laboratory 
technology  from  9.7  using  profile  A  to  6.9  using  earnings  profile  C.  In 
contrast,  a  benefit/cost  ratio  of  1.7  existed  for  the  nursing  assistant 
programs  in  1974  using  earnings  profile  C  where  a  ratio  of  less  than  1.0 
existed  using  earnings  profile  A  (with  a  10  per  cent  discount  rate). 

The  impact  of  the  allowance  was  greater  using  earnings  profile  C 
than  using  earnings  profile  A.  Whereas  the  allowance  did  not  change  the 
basic  pattern  of  returns  between  self-supporting  students  and  allowance 
recipients  using  earnings  profile  A,  some  changes  were  noted  using 
earnings  profile  C.  A  change  from  a  negative  to  a  positive  return 
pattern  was  evident  for  the  nursing  assistant,  dental  assistant  programs 
in  1974  and  for  the  combined  technician  program  in  both  1974  and  1975. 

The  benefit/cost  ratios  in  1974  for  allowance  recipients  were  1.7,  1.5 
and  2.9  for  the  nursing  assistant,  dental  assistant  and  combined  tech¬ 
nician  programs,  respectively  (with  a  10  per  cent  discount  rate). 


Average  Private  Monetary  Returns  to  Health  Personnel  Training  for  Allowance  Recipients 

Using  Earnings  Profile  C?  by  Training  Program 
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Table  44 


Average 

a 


Private  Monetary  Returns 
Grade  11  Reference  Group 


to  Nursing  Assistant  and  Dental  Assistant 
and  Earnings  Profile  ^  by  Type  of  Student 


Training  Using 
and  Year 


Type  of  Student 
Program 

Year 

Payback 

Period 

(Years) 

Present  Value  ($) 

Benefit/Cost  Ratios 

Internal 

Rate  of 
Return  (%) 

5% 

10% 

5% 

10% 

Self-Supporting  Students 

Nursing  Assistant 

1974 

3 

14,496 

7,202 

5.3 

3.1 

35.4 

1975 

3 

13,550 

6,581 

4.4 

2.7 

30.8 

1976 

2 

30,708 

16,153 

8.0 

4.7 

>50 

Dental  Assistant 

1974 

4 

13,485 

6,095 

5.0 

2.8 

27.4 

1975 

4 

13,228 

5,901 

4.3 

2.5 

25.4 

1976 

3 

23,703 

11,566 

6.4 

3.6 

36.5 

Bursary  Recipients 

Nursing  Assistant 

1974 

3 

14,838 

7,544 

5.9 

3.5 

39.8 

1975 

3 

14,005 

7,036 

5.0 

3.0 

35.3 

1976 

2 

31,200 

16,645 

9.0 

5.3 

>50 

Dental  Assistant 

1974 

4 

13,827 

6,437 

5.6 

3.1 

30.3 

1975 

4 

13,683 

6,356 

4.9 

2.8 

28.6 

1976 

3 

24,195 

12,058 

7.2 

4.1 

41.0 

Allowance  Recipients 

Nursing  Assistant 

1974 

1 

17,610 

10,316 

72.0 

42.6 

>50 

1975 

1 

16,719 

9,750 

22.0 

13.2 

>50 

1976 

1 

34,366 

19,811 

47.0 

27.5 

>50 

Dental  Assistant 

1974 

1 

16,599 

9,209 

67.9 

38.1 

>50 

1975 

1 

16,397 

9,670 

21.6 

12.4 

>50 

1976 

1 

27,361 

15,224 

37.6 

21.4 

>50 

Note.  The  above  returns  were  derived  using  an  alpha  coefficient  of  77  per  cent. 
Results  using  an  alpha  coefficient  of  100  per  cent,  a  discount  rate  of  15  per  cent  and 
differing  value  combinations  for  these  parameters  are  Included  in  Appendix  P. 
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Table  45 


Average  Private  Monetary  Returns  to  Nursing  Assistant  and  Dental  Assistant  Training  Using 
a  Crade  11  Reference  Group  and  Earnings  Profile  _C  by  Type  of  Student  and  Year 


Type  of  Student 
Program 

Year 

Payback. 

Period 

(Years) 

Present  Value  ($) 

Benefit/Cost  Ratios 

Internal 

Rate  of 
Return  (%) 

5% 

10% 

5% 

10% 

Self-Supporting  Students 

Nursing  Assistant 

1974 

3 

10,784 

5,071 

4.2 

2.5 

32. 1 

1975 

3 

10,925 

5,012 

3.8 

2.3 

29.1 

1976 

2 

20,438 

10,294 

5.6 

3.3 

44.5 

Dental  Assistant 

1974 

3 

11,400 

5,474 

4.4 

2.6 

33.1 

1975 

3 

12,093 

5,804 

4.1 

2.5 

31.9 

1976 

3 

18,425 

9,298 

5.2 

3.1 

40.7 

Bursary  Recipients 

Nursing  Assistant 

1974 

2 

11,126 

5,413 

4.7 

2.8 

37.0 

1975 

2 

11,380 

5,467 

4.2 

2.6 

34.5 

1976 

2 

20,930 

10,786 

6.4 

3.8 

>50 

Dental  Assistant 

1974 

3 

11,742 

5,816  ' 

4.9 

2.9 

37.6 

1975 

3 

12,548 

6,259 

4.6 

2.8 

37.1 

1976 

2 

18,917 

9,790 

5.8 

3.5 

46.8 

Allowance  Recipients 

• 

Nursing  Assistant 

1974 

1 

13,898 

8,185 

57.0 

34.0 

>50 

1975 

1 

14,094 

8,181 

18.7 

11.3 

>50 

1976 

1 

24,096 

13,952 

33.2 

19.7 

>50 

Dental  Assistant 

1974 

1 

14,514 

8,588 

59.5 

35.6 

>50 

1975 

1 

15,262 

8,973 

20.2 

12.3 

>50 

1976 

1 

22,083 

12,956 

30.5 

18.3 

>50 

Note.  The  above  returns  were  derived  using  an  alpha  coefficient  of  77  per  cent. 
Results  using  an  alpha  coefficient  of  100  per  cent,  a  discount  rate  of  15  per  cent  and 
differing  value  combinations  for  these  parameters  are  included  in  Appendix  P. 
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SUMMARY  OF  CHAPTER  8 

This  chapter  has  presented  the  findings  of  the  study  regarding 
the  private  monetary  returns  to  health  personnel  training. 

The  analysis  of  private  lifetime  earnings  differentials  for 
self-supporting  students  revealed  a  range  from  negative  differentials  to 
a  high  of  $83,807  using  earnings  profile  A  and  from  negative  differ¬ 
entials  to  a  high  of  $56,445  using  earnings  profile  C.  The  highest 
differentials  were  observed  in  1976. 

Four  methods  were  used  to  measure  the  private  earnings  differ¬ 
entials:  (1)  payback  period,  (2)  net  discounted  present  value,  (3) 

benefit/cost  ratio,  and  (4)  internal  rate  of  return. 

The  payback  period  for  self-supporting  students  using  earnings 
profile  A  ranged  from  programs  where  the  costs  of  investment  were  never 
recovered  prior  to  age  65  to  programs  having  a  payback  period  of  only 
four  years.  The  shortest  payback  period  using  earnings  profile  C  was 
again  four  years.  The  shortest  payback  periods  were  in  1976. 

Present  values  for  self-supporting  students  using  earnings 
profile  A  with  a  10  per  cent  discount  rate  ranged  from  negative  values 
to  a  high  of  $14,923.  The  highest  present  value  using  earnings  profile 
C  was  $5,880.  Negative  present  values  were  found  for  nursing  assistant, 
dental  assistant  and  operating  room  nursing  in  all  years  of  the  study 
using  earnings  profile  A.  However,  positive  present  values  were  found 
in  1976  for  the  nursing  assistant  and  dental  assistant  program  using 
earnings  profile  C. 

The  highest  benefit/cost  ratios  were  3.0  and  2.1  using  earnings 
profile  A  and  C,  respectively.  Medical  laboratory  technology  was  the 
program  having  the  highest  benefit/ cost  ratios. 
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The  highest  internal  rate  of  return  to  self-supporting  students 
existed  in  1976,  the  highest  being  29.6  using  earnings  profile  A  and 
21.7  using  earnings  profile  C.  Again  medical  laboratory  technology  had 
the  highest  returns. 

The  special  analysis  using  the  grade  11  reference  groups  in 
regard  to  the  nursing  assistant  and  dental  assistant  programs  revealed 
very  high  positive  returns  to  self-supporting  students.  This  was  a 
sharp  contrast  to  the  results  using  a  grade  12  reference  group,  par¬ 
ticularly  in  1974  and  1975  when  negative  returns  were  found. 

The  private  returns  to  bursary  recipients  differed  very  little 
from  the  returns  to  self-supporting  students.  In  no  case  was  the  bursary 
sufficient  to  alter  a  pattern  of  negative  returns.  Where  positive 
returns  existed  for  self-supporting  students,  the  effect  of  the  bursary 
was  to  increase  the  returns  somewhat. 

Despite  the  greatly  reduced  private  costs  to  allowance  recip¬ 
ients,  the  basic  pattern  of  returns  for  allowance  recipients  was  essen¬ 
tially  the  same  as  for  self-supporting  students  under  earnings  profile 
A.  Where  negative  returns  existed  for  self-supporting  students,  negative 
returns  also  appeared  for  the  allowance  recipients.  However,  in  the 
analysis  using  earnings  profile  C,  some  changes  were  observed  in  the 
basic  patterns.  In  fact,  some  cases  of  negative  returns  to  self- 
supporting  students  became  positive  for  allowance  recipients. 
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Chapter  9 


SUMMARY,  CONCLUSIONS,  IMPLICATIONS  AND 
SUGGESTIONS  FOR  FURTHER  RESEARCH 

OVERVIEW  OF  THE  STUDY 

The  major  objective  of  this  study  was  to  examine  the  monetary 
returns  on  investment  in  non-university  health  personnel  training  in  the 
Province  of  Saskatchewan.  The  theory  of  human  capital  provided  the 
analytical  framework  for  the  study.  According  to  this  theory,  expendi¬ 
tures  on  training  represent  a  form  of  investment  because  training  leads 
to  higher  future  earnings.  Therefore,  the  analytical  framework  provided 
by  the  theory  of  human  capital  focuses  on  the  relationship  between  the 
monetary  costs  and  monetary  benefits  of  training.  Monetary  benefits 
were  derived  in  this  study  by  estimating  lifetime  earnings  differentials 
associated  with  training.  The  analysis  was  conducted  using  cost  and 
earnings  data  for  1974,  1975  and  1976.  Both  the  perspective  of  the 
individual  (private)  and  the  perspective  of  society  (social)  were 
adopted  in  the  analysis.  A  total  of  12  training  programs  were  included 
in  the  study. 

Research  Questions 

The  examination  of  monetary  returns  on  investment  in  non¬ 
university  health  personnel  training  involved  three  major  research 
questions : 

1.  What  were  the  monetary  costs  of  training  for  each  of  the 
12  health  personnel  training  programs  in  1974,  1975  and  1976? 
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2.  What  were  the  monetary  benefits,  in  the  form  of  earnings  differ 
entials,  for  each  of  the  12  health  personnel  training  programs  using 
earnings  data  for  1974,  1975  and  1976? 

3.  What  were  the  relationships  between  monetary  benefits  and 
monetary  costs,  measured  in  terms  of  payback  periods,  net  discounted 
present  values,  benefit/cost  ratios  and  internal  rates  of  return? 

Research  Methodology 

The  research  design  for  this  study  included  a  methodology  to 
estimate  costs,  a  methodology  for  the  construction  of  earnings  profiles, 
and  methods  to  measure  the  relationship  between  monetary  costs  and 
benefits. 

Estimation  of  costs.  Five  cost  components  were  used  in  the  esti¬ 
mation  of  social  costs:  (1)  educational  institution  costs,  (2)  foregone 
earnings  of  students,  (3)  government  subsidies  to  students,  (4)  student 
educational  costs,  and  (5)  imputed  costs  of  interest  on  the  physical 
plant  and  of  property  tax  exemptions.  Social  costs  were  expressed  in 
terms  of  per  student  and  per  graduate  costs. 

A  grade  12  reference  group  was  used  to  compute  foregone  earnings 
except  for  the  operating  room  nursing  program  where  a  registered  nurse 
reference  group  was  used  (only  registered  nurses  were  eligible  to  enter 
the  operating  room  nursing  program).  A  special  analysis  of  the  nursing 
assistant  and  dental  assistant  programs  was  conducted  using  a  grade  11 
reference  group  (grade  11  was  the  formal  prerequisite  for  these  programs 
but  in  practice  most  enrollees  had  grade  12). 


• 

Private  costs  consisted  of  foregone  earnings  and  student  edu¬ 
cational  costs.  Private  costs  were  derived  for  self-supporting  students 
bursary  recipients  and  allowance  recipients. 

Construction  of  earnings  profiles.  Since  the  large  majority  of 
students  in  the  programs  under  review  were  females,  the  analysis  was 
conducted  by  focusing  solely  on  the  costs  and  earnings  for  females. 

Three  earnings  profiles  were  constructed  for  both  health  personnel  and 
their  reference  groups.  Earnings  profile  A  assumed  full-time  employment 
from  the  time  of  graduation  until  retirement  at  age  65.  Earnings  profil 
B  included  adjustments  for  the  probability  of  survival  and  employment. 
Earnings  profile  C  was  designed  to  reflect  real-world  average  earnings 
by  incorporating  five  adjustments  for  labour  force  activity. 

The  monetary  benefits  of  training  were  estimated  by  deriving  the 
difference  in  lifetime  earnings  between  health  personnel  and  their 
reference  groups.  Alpha  coefficients  of  77  and  100  per  cent  were  used 
to  identify  the  lifetime  earnings  differential  which  could  be  attributed 
to  training.  Before-tax  earnings  were  used  in  estimating  monetary 
benefits  from  the  social  perspective,  whereas  after-tax  earnings  were 
used  for  the  private  perspective. 

Monetary  returns.  Four  measures  of  monetary  returns  were  used 
to  examine  the  relationship  between  the  monetary  costs  and  benefits  of 
training.  These  were:  (1)  payback  period,  (2)  net  discounted  present 
value,  (3)  benefit/cost  ratio,  and  (4)  internal  rate  of  return. 
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SUMMARY  OF  MAJOR  FINDINGS 

The  major  findings  of  the  study  concerning  the  monetary  costs, 
monetary  benefits,  and  monetary  returns  on  investment  associated  with 
non-university  health  personnel  training  are  summarized  below. 

Monetary  Costs  of  Training 

The  major  findings  of  the  study  regarding  the  monetary  costs  of 
training  pertain  to  the  distribution  of  social  costs,  per  student  social 
costs,  per  graduate  social  costs,  and  the  private  costs  to  self-supporting 
students,  bursary  recipients  and  allowance  recipients.  Costs  reported 
below  are  rounded  to  the  nearest  hundred  dollars. 

Distribution  of  social  costs.  The  distribution  of  social  costs 
over  the  three  year  period,  based  on  the  averages  of  all  two  year  and 
one  year  or  less  programs,  was  as  follows:  The  largest  cost  component 
was  foregone  earnings  of  students  which  represented  between  49  and  51 
per  cent  of  total  social  costs  for  two  year  programs  and  between  48  and 
50  per  cent  of  total  social  costs  for  the  one  year  or  less  programs. 

The  second  largest  cost  component  was  educational  institution 
costs  which  constituted  between  37  and  40  per  cent  of  total  social  costs 
for  two  year  programs  and  between  32  and  36  per  cent  of  total  social 
costs  for  one  year  or  less  programs.  Together,  then,  foregone  earnings 
and  educational  institution  costs  accounted  for  between  80  and  90  per 
cent  of  total  social  costs. 

Student  educational  costs  accounted  for  only  4  to  6  per  cent  of 
total  social  costs.  Government  subsidies  to  students  represented  only 
one  per  cent  of  the  total  social  costs  of  two  year  programs,  but  seven 
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per  cent  of  the  total  social  costs  of  one  year  or  less  programs.  The 
imputed  costs  of  interest  on  the  physical  plant  and  of  property  tax 
exemptions  accounted  for  about  five  per  cent  of  total  social  costs  for 
both  categories  of  programs. 

Per  student  social  costs.  The  average  per  student  social  costs 
for  two  year  programs  were  $16,600,  $19,300  and  $21,300  for  1974,  1975 
and  1976,  respectively.  The  corresponding  costs  for  the  one  year  or 
less  programs  were  $7,800,  $8,800  and  $10,600. 

Substantial  variation  existed  in  all  years  in  the  per  student 
social  costs  among  the  programs.  Of  the  two  year  programs,  diploma 
nursing  Kelsey  consistently  had  the  lowest  cost  and  dental  nursing 
consistently  had  the  highest  cost.  The  range  was  greatest  in  1974, 
from  $13,400  to  $25,000.  The  variation  in  per  student  social  costs  was 
somewhat  less  for  the  one  year  or  less  programs.  The  greatest  range  was 
in  1976  when  per  student  social  costs  varied  from  $9,800  to  $12,200,  for 
dental  assistant  Kelsey  and  dental  assistant  Wascana,  respectively. 

The  special  analysis  of  the  nursing  assistant  and  dental  as¬ 
sistant  programs  using  a  grade  11  reference  group  revealed  substantially 
lower  per  student  social  costs.  For  instance,  in  1976  the  cost  of  the 
nursing  assistant  Kelsey  program  was  $8,900  as  compared  to  $9,900  using 
a  grade  12  reference  group. 

Per  graduate  social  costs.  The  average  per  graduate  social 
costs  for  two  year  programs  were  $20,500,  $23,500  and  $24,700  for  1974, 
1975  and  1976,  respectively.  The  corresponding  costs  for  the  one  year 
or  less  programs  were  $10,000,  $10,300  and  $12,600. 
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Per  graduate  social  costs  were  substantially  higher  than  per 
student  social  costs.  The  average  cost  differentials  for  two  year 
programs  were  $3,900,  $4,100  and  $3,400  for  1974,  1975  and  1976,  re¬ 
spectively.  The  corresponding  cost  differentials  for  the  one  year  or 
less  programs  were  $2,300,  $1,500  and  $2,000. 

As  with  per  student  social  costs,  a  substantial  range  in  costs 
existed  among  the  programs.  Also,  the  use  of  a  grade  11  reference  group 
for  the  nursing  assistant  and  dental  assistant  programs  resulted  in 
substantially  lower  costs  as  compared  to  the  costs  using  a  grade  12 
reference  group. 

Private  costs  to  self-supporting  students.  Private  costs  to 
self-supporting  students  in  two  year  programs  were  $8,200,  $9,700  and 
$10,700  for  1974,  1975  and  1976,  respectively.  The  corresponding  costs 
for  the  one  year  or  less  programs  were  $4,000,  $4,800  and  $5,300.  The 
private  costs  for  the  nursing  assistant  and  dental  assistant  programs 
were  $3,400,  $4,400  using  a  grade  11  reference  group. 

Private  costs  to  bursary  recipients.  The  private  costs  to 
bursary  recipients  in  two  year  programs  were  $7,500,  $8,800  and  $9,700 
for  1974,  1975  and  1976,  respectively.  The  corresponding  costs  for  one 
year  or  less  programs  were  $3,700,  $4,400  and  $4,800. 

Private  costs  to  allowance  recipients.  Only  students  enrolled 
in  the  one  year  programs  were  eligible  for  allowance  support  from  Canada 
Manpower.  The  private  costs  to  allowance  recipients  were  $925,  $1,638 
and  $1,632  for  1974,  1975  and  1976,  respectively. 

Monetary  Benefits  of  Training 

The  monetary  benefits  of  training,  in  the  form  of  lifetime 
earnings  differentials,  were  estimated  using  three  earnings  profiles  for 
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health  personnel  and  their  reference  groups.  Since  the  earnings  profiles 
A  and  B  were  very  similar,  only  the  results  using  earnings  profiles  A 
and  C  were  included  in  the  main  discussion.  However,  the  results  using 
earnings  profile  B  are  contained  in  the  appendices. 

Lifetime  earnings  differentials  were  estimated  from  both  the 
social  and  private  perspectives.  Only  the  results  based  on  an  alpha 
coefficient  of  77  per  cent  were  included  in  the  main  discussion.  More¬ 
over,  only  the  results  using  the  per  graduate  cost  basis  were  included 
in  the  main  discussion  of  social  earnings  differentials. 

Of  the  three  years,  the  highest  lifetime  earnings  differentials 
were  found  in  1976  and  the  lowest  in  1975.  Earnings  differentials 
reported  below  are  rounded  to  the  nearest  hundred  dollars. 

Social  earnings  differentials.  Of  the  12  health  personnel 
training  programs,  dental  nursing  had  the  highest  lifetime  earnings 
differentials  in  all  years  of  the  study.  The  earnings  differentials  for 
this  program  were  $66,700,  $65,800  and  $95,000  for  1974,  1975  and  1976, 
respectively. 

Negative  lifetime  earnings  differentials  were  found  using 
earnings  profile  A  for  the  nursing  assistant,  dental  assistant  and 
operating  room  nursing  program  in  all  years  of  the  study  and  for  the 
health  record  administrator  and  combined  technician  programs  in  1974  and 
1975.  Another  important  finding  was  that  these  negative  patterns  did 
not  change  even  when  the  per  student  cost  basis  and  an  alpha  coefficient 
of  100  per  cent  were  used.  However,  the  use  of  a  grade  11  reference 
group  for  the  nursing  assistant  and  dental  assistant  programs  did 
produce  high  positive  earnings  differentials. 
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Two  basic  differences  emerged  with  the  use  of  earnings  profile 


C.  First,  whenever  positive  earnings  differentials  existed  using  earning 
profile  A,  the  differential  was  reduced.  However,  in  no  case  did  the 
differential  change  from  positive  to  negative.  Second,  programs  having 
negative  differentials  using  earnings  profile  A  showed  improvements 
either  in  terms  of  a  lesser  negative  differential  or  a  change  from  a 
negative  to  positive  differential. 

Private  earnings  differentials.  Many  of  the  same  patterns  were 
evident  in  the  private  lifetime  earnings  differentials  as  in  the  social 
earnings  differentials.  The  same  grouping  of  programs  in  terms  of  nega¬ 
tive  and  positive  lifetime  earnings  differentials  emerged.  Also,  the 
same  basic  differences  were  noted  between  the  results  using  earnings 
profiles  A  and  C. 

Of  the  three  groups  of  students,  allowance  recipients  had  the 
highest  lifetime  earnings  differentials  and  self-supporting  students 
had  the  lowest  earnings  differentials.  However,  an  important  finding 
was  that  neither  the  bursary  nor  the  allowance  was  sufficient  to  offset 
negative  earnings  differentials. 

Monetary  Returns  on  Investment 

The  monetary  returns  on  investment  were  examined  from  both  the 
social  and  private  perspectives.  The  measures  of  monetary  returns 
reflected  many  of  the  same  patterns  as  were  evident  in  the  analysis  of 
lifetime  earnings  differentials.  Again,  the  highest  results  were  in 
1976  and  the  lowest  were  in  1975.  Also,  programs  having  negative 
earnings  differentials  naturally  produced  negative  results  in  the  various 
measures  of  monetary  returns. 
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Social  monetary  returns.  A  wide  variation  existed  in  the  returns 
on  investment  using  earnings  profile  A.  Payback  periods  ranged  from 
programs  where  the  investment  cost  was  never  recovered  prior  to  age  65 
to  programs  having  payback  periods  of  seven  to  ten  years;  the  shortest 
being  for  medical  laboratory  technology  in  1976.  Present  values  ranged 
from  negative  values  to  as  high  as  $26,000  with  a  five  per  cent  discount 
rate  in  1976;  the  highest  present  value  was  for  dental  nursing  in  1976. 
Benefit/cost  ratios  ranged  from  negative  to  as  high  as  2.6  with  a  five 
per  cent  discount  rate;  the  highest  ratio  was  for  medical  laboratory 
technology  program  in  1976.  Internal  rates  of  return  varied  from  less 
than  one  per  cent  to  as  high  as  15  per  cent;  the  highest  was  for  medical 
laboratory  technology  in  1976.  The  use  of  the  per  student  cost  basis 
rather  than  the  per  graduate  cost  and  the  use  of  an  alpha  coefficient  of 
100  per  cent  rather  than  77  per  cent  did  not  alter  the  basic  pattern 
(positive  or  negative)  of  the  returns. 

The  two  basic  differences  which  emerged  using  earnings  profile  C 
in  the  estimation  of  earnings  differentials  were  also  reflected  in  the 
measures  of  monetary  returns.  First,  whenever  positive  returns  existed 
using  earnings  profile  A,  the  returns  were  lower  using  earnings  profile 
C.  Second,  whenever  negative  returns  existed  using  earnings  profile  A, 
the  returns  were  improved  (either  lesser  negative  or  positive)  using 
earnings  profile  C. 

Only  five  programs  (diploma  nursing  Kelsey,  diploma  nursing 
Wascana,  psychiatric  nursing,  dental  nursing  and  medical  laboratory 
technology)  yielded  positive  returns  with  a  five  per  cent  discount  rate 
using  earnings  profiles  A  and  C  (except  for  diploma  nursing  in  1975  and 
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psychiatric  nursing  in  1974  and  1975  using  earnings  profile  C).  Using 
earnings  profile  A,  these  programs  yielded  positive  returns  with  a  10 
per  cent  discount  rate  only  in  1976.  The  only  program  which  yielded  a 
positive  return  with  a  10  per  cent  discount  rate  using  earnings  profile 
C  was  medical  laboratory  technology  and  this  occurred  only  in  1976. 

The  remaining  seven  programs  yielded  negative  returns  with  a 
five  per  cent  discount  rate  in  all  years  of  the  study.  The  exceptions 
were  nursing  assistant  Kelsey  and  the  combined  technician  program  in 
1976.  However,  the  nursing  assistant  and  dental  assistant  programs 
yielded  high  positive  returns  in  all  years  when  a  grade  11  rather  than 
a  grade  12  reference  group  was  used. 

Private  monetary  returns.  Private  monetary  returns  were  con¬ 
sistently  higher  than  social  monetary  returns.  The  returns  to  self- 
supporting  students  varied  considerably  among  the  programs.  Using 
earnings  profile  A,  payback  periods  ranged  from  programs  where  the  cost 
was  never  recovered  prior  to  age  65  to  programs  with  payback  periods  of 
only  four  years  (for  dental  nursing,  medical  laboratory  technology  and 
combined  technician  in  1976).  Present  values  ranged  from  negative  to  as 
high  as  $13,900  for  dental  nursing  with  a  10  per  cent  discount  rate. 
Benefit/cost  ratios  with  a  10  per  cent  discount  rate  ranged  from  negative 
to  3.0,  the  latter  being  for  medical  laboratory  technology  in  1976. 
Internal  rates  of  return  varied  from  less  than  one  per  cent  to  30  per 
cent,  the  latter  again  being  in  the  case  of  medical  laboratory  technology. 

The  analysis  of  private  monetary  returns  revealed  the  same  two 
groupings  of  programs  with  a  10  per  cent  rate  as  did  the  analysis  of 
social  monetary  returns  with  a  5  per  cent  discount  rate.  Generally 
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diploma  nursing  Kelsey,  diploma  nursing  Wascana,  psychiatric  nursing, 
dental  nursing  and  medical  laboratory  technology  yielded  positive  returns 
The  remaining  seven  programs  generally  yielded  negative  returns.  However 
the  negative  returns  were  not  as  pronounced  for  the  health  record  adminis 
trator,  nursing  assistant  and  combined  technician  programs  as  in  the  case 
of  social  monetary  returns.  These  programs  yielded  positive  returns  with 
a  10  per  cent  rate  in  one  year,  1976. 

Once  again  the  two  basic  differences  between  the  results  using 
earnings  profiles  A  and  C  were  evident. 

The  private  returns  to  bursary  recipients  differed  very  little 
from  the  returns  to  self-supporting  students.  Whenever  positive  returns 
existed  for  self-supporting  students,  the  effect  of  the  bursary  award 
was  to  increase  the  returns  somewhat.  For  example,  in  1976  the  internal 
rates  of  return  were  increased  between  one  and  three  per  cent.  But,  in 
no  case  did  the  bursary  change  returns  from  negative  to  positive. 

Private  returns  to  allowance  recipients  differed  substantially 
from  the  returns  to  self-supporting  students  for  those  programs  having 
positive  returns.  For  example,  the  internal  rate  of  return  for  medical 
laboratory  technology  in  1976  using  earnings  profile  A  exceeded  50  per 
cent  as  compared  to  30  per  cent  for  self-supporting  students.  Another 
important  finding  was  that  the  allowance  was  sufficient  in  certain  cases 
using  earnings  profile  C  to  switch  the  monetary  returns  from  negative  to 
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CONCLUSIONS 

The  findings  of  this  study  supported  several  conclusions  regarding 
the  monetary  returns  to  non-university  health  personnel  training  in  the 
Province  of  Saskatchewan  and  other  conclusions  of  relevance  to  the  human 
capital  research  program. 

Monetary  Returns  to  Health  Personnel  Training 

Two  guidelines  used  in  the  interpretation  of  results  in  this 
study  are  worthy  of  repetition.  First,  the  monetary  returns  observed  in 
this  study  were  regarded  as  conservative  estimates  since  no  adjustment 
for  secular  growth  was  included  in  the  earnings  data.  Therefore,  an 
upwards  adjustment  of  three  per  cent,  as  discussed  in  Chapter  2,  was 
used  in  interpreting  the  monetary  returns.  Second,  5  per  cent  was 
selected  as  the  minimum  acceptable  rate  of  return  for  social  monetary 
returns  and  10  per  cent  was  selected  as  the  minimum  acceptable  rate  of 
return  for  private  monetary  returns. 

The  major  conclusions  regarding  the  monetary  returns  to  health 
personnel  training  were  as  follows: 

1.  Of  the  three  years  covered  by  the  study,  the  highest  monetary 
returns  were  observed  in  1976  and  the  lowest  returns  were  in  1975. 
Therefore,  the  costs  of  training  and  the  salary  levels  for  health  person¬ 
nel  did  not  increase  at  uniform  rates.  Between  1974  and  1975,  costs 
increased  faster  than  salaries  whereas  the  opposite  was  true  between 
1975  and  1976. 

2.  Private  monetary  returns  were  consistently  higher  than 
social  monetary  returns.  Thus,  on  the  basis  of  the  present  analysis, 
health  personnel  training  was  a  better  investment  from  the  individual 
standpoint  than  from  the  social  standpoint. 
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3.  Social  monetary  returns  differed  greatly  among  the  12  health 
personnel  training  programs.  In  effect,  three  categories  of  programs 
emerged  using  the  real-world  earnings  profile  (earnings  profile  C): 

(a)  Five  programs  (diploma  nursing  Kelsey,  diploma  nursing 
Wascana,  psychiatric  nursing,  dental  nursing  and  medical  laboratory 
technology)  yielded  returns  above  the  minimum  acceptable  rate  of  return 
in  all  three  years  of  the  study. 

(b)  Three  programs  (dental  assistant  Kelsey,  dental  assistant 
Wascana  and  operating  room  nursing)  yielded  returns  below  the  minimum 
acceptable  rate  of  return  in  all  three  years  of  the  study. 

(c)  The  remaining  four  programs  (nursing  assistant  Kelsey, 
nursing  assistant  Wascana,  combined  technician  and  health  record  adminis¬ 
trator)  yielded  inconsistent  monetary  returns.  Whereas  the  returns  for 
these  programs  were  below  the  minimum  acceptable  rate  of  return  in  1974 
and  1975,  the  returns  in  1976  were  above  the  minimum  acceptable  rate  of 
return. 

4.  Private  monetary  returns  also  differed  greatly  among  the 
programs.  Using  the  real-world  earnings  profile,  the  same  three  cate¬ 
gories  of  programs  emerged  as  in  the  analysis  of  social  monetary  returns. 
However,  the  categorization  of  programs  in  terms  of  private  monetary 
returns  was  made  using  10  per  cent  as  the  minimum  acceptable  rate  of 
return. 

5.  Although  the  nursing  assistant  and  dental  assistant  programs 
yielded  monetary  returns  below  the  minimum  acceptable  rate  of  return 
when  a  grade  12  reference  group  was  used,  these  same  programs  yielded 
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relatively  high  returns  when  a  grade  11  reference  group  was  used. 

Therefore,  while  these  programs  were  a  poor  investment  from  a  financial 
standpoint  for  persons  with  a  grade  12  level  of  education,  they  were  an 
attractive  investment  for  persons  with  a  grade  11  level  of  education. 

6.  The  negative  monetary  returns  observed  in  this  study  were 
a  consequence  of  low  salary  levels  for  the  particular  health  personnel 
groups  rather  than  of  the  cost  of  training.  Generally,  the  cost  of 
training  could  have  been  reduced  to  zero  and  the  negative  return  patterns 
would  have  still  emerged.  The  underlying  explanation  in  these  situations 
(except  for  operating  room  nursing)  was  that  the  maximum  salary  levels 
for  the  health  personnel  group  were  less  than  the  maximum  salary  for  the 
grade  12  reference  group. 

7.  Two  basic  distinctions  emerged  between  the  monetary  returns 
using  earnings  profile  A  (maximum  labour  force  activity)  and  earnings 
profile  C  (real-world  labour  force  activity).  Wherever  positive  returns 
were  observed  using  earnings  profile  A,  the  corresponding  returns  using 
earnings  profile  C  were  reduced.  But,  whenever  negative  monetary  returns 
were  observed  using  profile  A,  the  corresponding  returns  using  earnings 
profile  C  were  improved.  The  underlying  explanation  in  both  instances 
was  the  labour  force  participation  rate. 

Since  the  participation  rates  were  always  higher  for  health  person¬ 
nel  than  their  reference  groups  (except  for  operating  room  nursing),  the 
health  personnel  group  retained  a  larger  proportion  of  its  maximum 
earnings.  Despite  this,  however,  the  dollar  value  of  the  differential  was 
reduced  using  earnings  profile  C  and  thus  lower  monetary  returns  occurred 
in  those  programs  where  a  positive  return  existed  using  earnings  profile  A. 
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The  occurrence  of  negative  returns  using  earnings  profile  A  was 
due  to  lower  maximum  earnings  for  the  health  personnel  group  than  for 
the  reference  group.  In  this  situation,  the  effect  of  differing  labour 
force  participation  rates  was  to  improve  the  monetary  returns  because 
the  health  personnel  group  retained  a  larger  proportion  of  its  maximum 
earnings  than  did  the  reference  group.  This  reduced  the  negative 
earnings  differential  and,  in  some  cases,  actually  produced  higher 
earnings  for  the  health  personnel  group  resulting  in  a  positive  earnings 
differential . 

An  important  conclusion  arising  from  these  results  is  that  the 
higher  labour  force  participation  associated  with  training  can  effect 
positive  monetary  returns  even  though  the  maximum  earnings  in  the 
particular  occupation  may  be  less  than  for  the  reference  group. 

8.  The  monetary  returns  for  the  five  programs  which  generally 
yielded  returns  above  the  minimum  acceptable  rate  of  return  tended  to 
exceed  the  rates  of  return  in  other  studies  for  similar  types  of 
education.  Two  more  specific  observations  can  be  made  in  this  regard: 

(a)  Although  the  majority  of  studies  have  focused  solely  on 
the  returns  to  males,  the  studies  still  provide  a  source  of  "upper  limit" 
data  which  can  be  compared  to  the  results  using  earnings  profile  A  in 
this  study. 

The  internal  rates  of  return  from  this  study  for  the  five  programs 
referred  to  above  were  between  9.7  and  18.3  per  cent  from  the  social 
perspective  and  from  15.3  to  32.6  per  cent  from  the  private  perspective 
(after  including  the  3  per  cent  adjustment  for  secular  growth). 
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A  comparison  of  these  results  with  the  returns  in  other  studies,  as 
reported  in  Table  1,  revealed  that  rates  of  return  for  the  "acceptable" 
programs  in  this  study  were  as  high  as  the  returns  found  elsewhere  on 
one  to  three  years  of  post-secondary  education.  Moreover,  the  results 
for  these  five  programs  in  the  present  study  were  well  above  the  rates 
of  return  observed  in  several  other  studies.  For  example,  the  most 
recent  study  on  post-secondary  education  in  Canada  reported  a  social 
rate  of  return  of  eight  per  cent  on  four  years  of  post-secondary  edu¬ 
cation.  The  results  of  the  present  study  were  even  more  attractive  from 
the  private  perspective. 

(b)  The  above  conclusion  provides  a  comparison  by  level  of 
education.  However,  a  more  meaningful  comparison  is  in  terms  of  the 
returns  to  females.  For  this  comparison,  the  results  using  earnings 
profile  C  were  most  appropriate. 

The  internal  rates  of  return  for  the  five  programs  that  generally 
yielded  returns  above  the  minimum  acceptable  level  were  from  7.2  to  13.2 
per  cent  using  the  social  perspective  and  from  11.5  to  24.7  per  cent 
using  the  private  perspective  (after  including  the  3  per  cent  adjustment 
for  secular  growth). 

Very  little  comparative  data  were  available  on  the  returns  to 
females  for  the  type  of  training  considered  in  this  study.  The  only 
Canadian  studies  reporting  on  any  health  personnel  training  similar  to 
the  programs  reviewed  in  the  present  study  were  those  by  Stager  (1968) 
and  the  Systems  Research  Group  (1971).  These  studies  reported  social 
rates  of  return  below  four  per  cent  and  private  rates  of  return  of 
around  11  per  cent  for  nursing  education.  The  results  of  the  present 
study  for  the  diploma  nursing  programs,  which  were  the  most  comparable 
programs,  were  higher  both  from  the  social  and  private  perspectives. 
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9.  The  monetary  returns  to  bursary  recipients  and  allowance 
recipients  were  higher  than  the  returns  to  self-supporting  students. 

But  generally  neither  the  bursary  nor  the  allowance  was  sufficient  to 
offset  a  negative  monetary  return  pattern  in  a  program. 

Human  Capital  Research  Program 

The  findings  of  this  study  also  support  the  following  con¬ 
clusions  which  have  relevance  for  the  human  capital  research  program: 

10.  Substantial  fluctuation  can  occur  in  the  monetary  returns 
to  educational  programs  from  year  to  year.  This  conclusion  has  rele¬ 
vance  for  the  human  capital  research  program  because  a  common  practice 
has  been  to  conduct  rate  of  return  studies  using  data  from  a  single 
year.  The  results  of  the  present  study  suggest  that  such  a  practice 
should  be  used  very  cautiously  in  the  future. 

11.  Investment  in  training  for  females  can  yield  positive 
returns  exceeding  the  expected  returns  on  alternative  investments  even 
when  the  real-world  labour  force  activity  patterns  of  females  are  con¬ 
sidered.  This  conclusion  has  relevance  for  the  human  capital  research 
program  in  view  of  the  many  a  priori  assumptions  contained  in  the  liter¬ 
ature  which  suggest  low  or  negative  returns  to  investment  in  females. 

12.  The  negative  returns  observed  for  seven  programs  in  this 
study  were  a  consequence  of  the  low  potential  earnings  level  within 
occupations  rather  than  of  labour  force  activity  patterns.  This 
conclusion  is  pertinent  to  the  human  capital  research  program  because 
of  the  tendency  to  assume  that  negative  returns  to  females  are  due 
primarily  to  low  labour  force  activity. 
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13.  The  returns  to  females  using  real-world  labour  force 
participation  rates  can  be  higher  than  the  returns  obtained  assuming 
full  participation  rates.  The  basic  explanation  is  that  female  labour 
force  participation  rates  tend  to  rise  by  level  of  education  and  this 
can  effect  proportionately  higher  earnings  differentials  than  occurs  with 
full  participation  rates. 

14.  Four  methods  were  used  in  this  study  to  measure  monetary 
returns  to  training.  Several  observations  arising  from  a  comparison  of 
the  results  using  these  methods  have  relevance  for  the  human  capital 
research  program.  The  overall  conclusion  was  that  the  use  of  a  variety 
of  methods  in  human  capital  studies  is  advantageous  because  each  method 
has  its  own  particular  strengths  and  weaknesses.  Some  of  the  major 
strength  and  weaknesses  of  each  method,  as  demonstrated  in  this  study, 
were  as  follows: 

(a)  The  payback  period,  although  not  a  commonly  used 
method  in  human  capital  studies,  provided  a  simple  measure  of  monetary 
returns.  Despite  its  simplicity,  the  method  was  adequate  to  identify 
those  programs  which  had  definite  negative  returns.  Programs  not  pro¬ 
viding  a  payback  of  investment  costs  prior  to  retirement  age  could  not  be 
expected  to  yield  positive  returns  under  any  of  the  other  more  rigorous 
methods.  Accordingly,  the  payback  period  method  might  serve  as  an 
initial  screening  method  in  future  human  capital  studies.  The  method 
may  also  be  of  value  to  educational  policymakers  for  the  screening  of 
programs.  However,  this  method  must  be  used  cautiously  because  it  can 
provide  misleading  information.  There  is  the  well  recognized  criticism 
of  this  method  for  its  failure  to  consider  the  time  value  of  money.  But 
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this  study  revealed  that  the  payback  method  can  also  provide  misleading 
information  when  projects  have  very  different  costs  and  net  earnings 
streams.  An  example  from  this  study  was  that  both  the  combined  tech¬ 
nician  and  dental  nursing  programs  had  payback  period  of  four  years  (in 
the  estimation  of  private  returns  using  earning  profile  A).  However, 
the  programs  differed  markedly  in  their  monetary  returns  since  the 
earnings  stream  for  the  combined  technician  program  was  actually  negative 
in  the  last  ten  years  of  working  life. 

(b)  The  internal  rate  of  return  provides  a  convenient 
statistic  for  a  comparison  with  other  studies  or  with  the  rate  of  return 
in  other  sectors  of  the  economy.  This  largely  explains  why  the  internal 
rate  of  return  has  emerged  as  the  most  popular  method  in  human  capital 
studies.  However,  this  method  has  a  major  weakness  in  that  it  can 
produce  multiple  rates  of  return  in  cases  where  the  net  earnings  stream 
fluctuates  between  positive  and  negative.  Despite  this  well  recognized 
weakness,  the  internal  rate  has  continued  to  receive  much  usage  in  the 
human  capital  studies.  There  appears  to  be  an  inherent  assumption  in 
much  of  the  empirical  work  that  the  fluctuation  of  net  earnings  streams 
between  positive  and  negative  is  very  unlikely.  However,  this  study 
revealed  several  cases  where  fluctuations  did  occur  and,  consequently, 
the  internal  rate  of  return  method  did  not  provide  a  meaningful  measure 
of  the  monetary  returns. 

(c)  The  benefit/cost  ratio  method  is  particularly  useful  for 
establishing  the  rank  order  of  investment  projects.  While  the  internal 
rate  of  return  can  also  serve  this  function,  the  benefit/cost  ratio  has 
the  advantage  in  that  it  can  handle  net  earnings  streams  which  fluctuate 
between  positive  and  negative. 
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(d)  The  net  discounted  present  value  method  has  a  unique 
strength  among  the  four  methods  used  in  this  study  in  that  it  is  the 
only  method  which  provides  a  measure  of  the  dollar  value  of  net  benefits 
resulting  from  a  project.  A  fundamental  criticism  of  all  of  the  prece¬ 
ding  methods  is  that  small  projects  with  relatively  high  returns  will  be 
selected  over  larger  projects  with  relatively  low  returns.  The  im¬ 
portance  of  this  criticism  was  made  evident  in  this  study  in  the  analysis 
of  one  and  two  year  programs.  Because  of  the  difference  in  length,  and 
accordingly  in  costs,  the  preceding  three  methods  tended  to  provide 
more  favourable  evaluations  of  the  monetary  returns  to  one  year  programs 
than  did  the  net  discounted  present  value  method.  For  instance,  in  the 
analysis  of  private  monetary  returns  for  1976,  the  medical  laboratory 
technology  program  had  a  payback  period  of  four  years,  a  benefit/cost 
ratio  of  5.1  and  an  internal  rate  of  return  of  29.6  per  cent.  The 

dental  nursing  program  had  a  payback  period  of  four  years,  a  benefit/cost 

ratio  of  3.9  and  an  internal  rate  of  return  of  25.4  per  cent.  However 

the  net  discounted  present  values  were  $21,859  and  $30,776  for  the 
medical  laboratory  technology  and  dental  nursing  programs,  respectively. 

These  findings  suggest  that  the  net  discounted  present  value  method 
provides  a  very  important  supplement  to  the  other  approaches  in  a  com¬ 
parison  of  educational  programs  which  differ  substantially  in  cost. 

IMPLICATIONS 

The  results  of  this  study  have  implications  for  the  adminis¬ 
tration  of  non-university  health  personnel  training  in  the  Province  of 
Saskatchewan,  salary  determination  in  the  health  services  sector,  career 
counseling,  and  the  human  capital  research  program. 
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Administration  of  Health  Personnel  Training 

The  major  implications  for  the  administration  of  non-university 
health  personnel  training  in  the  Province  of  Saskatchewan  pertain  to  the 
allocation  of  resources,  costs  of  training,  planning  approach,  and 
career  ladder  programming. 

Resource  allocation.  The  results  of  the  present  study  provide 
some  indicators  for  the  future  allocation  of  resources  among  the  health 
personnel  training  programs.  However,  the  applicability  of  these  indi¬ 
cators  is  dependent  upon  the  degree  to  which  the  relationships  between 
costs  and  earnings  have  remained  consistent  since  the  period  covered  by 
the  present  study.  Moreover,  as  noted  at  the  outset  of  the  present 
study,  resource  allocation  decisions  should  not  be  based  solely  on  the 
monetary  returns  to  training. 

Specifically,  the  results  of  the  present  study  suggest  that: 

(a)  Investment  in  diploma  nursing,  psychiatric  nursing,  dental 
nursing  and  medical  laboratory  technology  is  attractive  from  both  the 
social  and  private  perspectives.  Given  the  magnitude  of  the  returns, 
an  increase  in  resource  allocation  to  produce  more  graduates  would  be 
appropriate.  But,  any  increase  in  the  level  of  graduates  must  also 
guard  against  the  possibility  of  overproduction. 

(b)  Investment  in  the  dental  assistant  and  operating  room 
nursing  training  programs  is  unattractive  from  both  the  social  and 
private  standpoints.  Accordingly,  a  reduction  in  resource  allocation  to 
these  programs  to  reduce  the  number  of  graduates  would  be  appropriate. 
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(c)  Given  the  inconsistent  returns  on  investment  for  the 
health  record  administrator,  nursing  assistant  and  combined  technician 
programs,  further  analysis  should  be  undertaken  to  assess  the  post  1976 
situation  before  any  change  is  made  in  the  level  of  resource  allocation 
to  these  programs. 

Costs  of  training.  Three  specific  implications  concerning  the 
costs  of  training  emerge  from  the  findings  of  this  study. 

(a)  The  per  student  and  per  graduate  costs  of  training  in  the 
duplicated  programs  (diploma  nursing,  nursing  assistant  and  dental 
assistant)  were  generally  substantially  higher  at  Wascana  than  at  Kelsey 
This  suggests  that  efforts  might  be  directed  towards  reducing  the 
educational  institution  costs  on  per  student  and  per  graduate  bases  at 
Wascana. 

(b)  Given  the  relatively  large  discrepancy  between  per  student 
and  per  graduate  costs,  efforts  might  be  directed  at  reducing  the  level 
of  student  attrition  in  health  personnel  training  programs. 

(c)  A  finding  of  this  study  was  that  tuition  fee  levels  in  the 
health  personnel  training  programs  were  related  neither  to  the  costs  of 
training  nor  to  the  returns  on  investment.  This  suggests  that  efforts 
might  be  directed  towards  establishing  a  systematic  basis  for  setting 
tuition  fee  levels. 

Planning  approach.  The  results  of  the  present  study  suggest 
that  the  heavy  reliance  on  the  manpower  requirements  planning  approach 
for  health  personnel  training  may  have  contributed  to  an  inefficient 
allocation  of  resources.  Although,  the  manpower  requirements  approach 
should  not  be  dismissed,  there  appears  to  be  a  need  to  supplement 
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manpower  planning  information  with  other  considerations.  In  particular, 
the  costs  of  training  and  the  relationship  between  these  costs  and  the 
earnings  of  graduates  warrant  more  serious  attention. 

Career  ladder  programming.  Most  of  the  training  programs  ex¬ 
amined  in  ths  study  were  designed  to  provide  technically  trained  person¬ 
nel  for  specific  occupations.  The  earnings  data  imply  that  there  is 
very  little  opportunity  for  advancement  within  some  of  these  occu¬ 
pations.  Consequently,  attention  might  be  directed  towards  more  career 
ladder  possibilities  within  the  training  programs.  The  intent  of  such 
possibilities  would  be  to  enable  an  individual  to  move  from  one  occu¬ 
pational  group  to  another  with  some  additional  training.  In  pursuing 
the  additional  training,  the  individual  should  be  given  advance  credit 
for  areas  of  demonstrated  competency. 

Salary  Determination  in  the  Health  Services  Sector 

Seven  of  the  12  health  personnel  training  programs  included  in 
this  study  generally  had  negative  returns.  The  explanation  for  these 
negative  returns  in  all  cases,  except  operating  room  nursing,  was  that 
the  maximum  earnings  of  health  personnel  were  less  than  the  maximum 
earnings  of  the  grade  12  reference  group. 

While  the  present  study  assumed  that  the  earnings  level  re¬ 
flected  labour  productivity,  the  negative  return  patterns  raise  questions 
in  this  regard.  Given  that  virtually  all  of  health  personnel  included 
in  the  present  study  were  employed  in  the  public  sector,  some  of  the 
effects  of  a  monopsonistic  (single-buyer)  labour  market  may  be  present. 

Fleisher  (1970:162)  indicates  that  there  is  a  tendency  within  such 
labour  markets  for  wages  to  be  lower  than  the  value  of  marginal  labour 
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productivity.  In  effect,  there  may  be  insufficient  competition  within 
the  health  personnel  labour  market  to  ensure  that  salary  levels  are 
commensurate  with  labour  productivities. 

An  implication  arising  from  this  study  is  that  continued  at¬ 
tention  might  be  directed  towards  assessing  the  productivity  of  health 
personnel  in  the  process  of  salary  level  determination.  It  is  noteworthy 
that  a  "Job  Evaluation  Program"  was  underway  in  Saskatchewan  hospitals 
for  the  period  covered  by  this  study.  The  results  of  that  program  led 
to  substantially  increased  salary  levels  in  1978  for  several  occupational 
groups,  including  three  which  had  negative  returns  in  the  present  study; 
namely,  health  record  administrators,  nursing  assistants  and  combined 
technicians. 

Continuous  monitoring  of  salary  levels  relative  to  labour 
productivity  is  essential  to  achieve  an  efficient  allocation  of  resources 
among  health  personnel  training  programs.  This  type  of  monitoring  is 
also  essential  in  terms  of  future  enrolment  potential.  Persistent 
imbalances  between  salary  levels  and  labour  productivity  are  likely  to 
have  a  detrimental  effect  on  the  attractiveness  of  training  to  potential 
students. 

Career  Counseling 

The  results  of  the  present  study  have  two  specific  implications 
for  career  counseling. 

1.  There  has  been  much  emphasis  in  recent  years  on  raising  the 
level  of  career  awareness  among  potential  students.  This  has  led  to  a 
substantial  increase  in  the  amount  of  career  counseling  information 
being  produced  and  disseminated.  In  presenting  earnings  data,  such 
literature  tends  to  focus  almost  solely  on  starting  salaries.  However, 
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the  results  of  this  study  suggest  that  starting  salaries  can  be  very 
misleading  in  terms  of  the  long  range  earnings  profile  within  an  occu¬ 
pation.  Programs  which  yielded  negative  monetary  returns  generally  had 
attractive  starting  salaries  in  comparison  to  the  reference  group.  But 
within  five  to  ten  years  of  employment,  the  salaries  in  these  occu¬ 
pations  began  to  lag  behind  the  reference  group.  Consequently,  greater 
efforts  should  be  directed  towards  portraying  longer  range  earnings 
profiles  within  career  counseling  literature. 

2.  The  results  of  this  study  revealed  that  while  the  nursing 
assistant  and  dental  assistant  programs  were  not  good  financial  in¬ 
vestments  for  persons  with  a  grade  12  level  of  education,  these  programs 
were  good  investments  for  persons  with  a  grade  11  level  of  education. 

An  important  question  from  a  career  counseling  standpoint  is  whether  the 
entering  grade  12  students  were  aware  of  their  earnings  potential  with 
and  without  training. 

Human  Capital  Research  Program 

The  theory  of  human  capital  provided  the  analytical  framework 
for  the  present  study.  According  to  this  theory  expenditures  on  edu¬ 
cation  represent  a  form  of  investment  because  education  leads  to  higher 
future  earnings.  While  this  is  obviously  a  restricted  view  of  edu¬ 
cation,  numerous  studies  have  generally  confirmed  the  association  between 
additional  education  and  higher  earnings. 

A  basic  idea  arising  from  this  theory  is  that  individuals 
choose  education  on  rational  economic  grounds.  The  evidence  of  an 
association  between  additional  education  and  higher  earnings  has 
frequently  been  used  to  suggest  that  individuals  engage  in  a  mental 


243 


calculus  in  arriving  at  career  decisions.  However,  some  of  the  results 
in  this  study  raise  questions  in  this  regard.  Seven  of  the  12  training 
programs  examined  in  this  study  had  negative  monetary  returns.  Thus, 
the  behaviour  of  individuals  who  enrolled  in  those  programs  appeared  to 
be  inconsistent  with  the  theory  of  human  capital.  Yet  there  are  two 
plausible  explanations,  only  one  of  which  is  damaging  to  the  theory 
itself.  The  first  explanation  is  that  individuals  were  inadequately 
informed  about  future  earnings  prospects.  This  type  of  labour  market 
imperfection  may  have  led  persons  to  enrol  in  the  training  programs  with 
the  expectation  that  their  earnings  would  indeed  be  increased.  The 
second  explanation,  and  one  that  attacks  the  essence  of  the  theory,  is 
that  persons  were  attracted  to  health  personnel  training  largely  for 
reasons  other  than  the  expectation  of  increased  monetary  returns. 

Although  the  results  of  the  present  study  raise  some  question 
about  the  appropriateness  of  the  theory  of  human  capital  in  explaining 
the  behaviour  of  individuals,  further  research  is  necessary  before 
conclusions  can  be  reached  in  this  regard.  In  particular,  the  two 
plausible  explanations  advanced  herein  would  have  to  be  formulated  as 
hypotheses  and  subjected  to  an  empirical  test. 

SUGGESTIONS  FOR  FURTHER  RESEARCH 

As  a  consequence  of  the  present  study,  the  following  suggestions 
are  put  forth  for  further  research: 

1.  Given  the  fact  that  the  behaviour  of  individuals  in  seven  of 
the  12  programs  in  this  study  appeared  to  be  inconsistent  with  the 
theory  of  human  capital,  future  research  efforts  might  be  directed 
towards  assessing  the  appropriateness  of  using  this  theory  as  an  ana¬ 
lytical  framework  in  post— secondary  education.  Specifically,  hypotheses 
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might  be  formulated  and  tested  to  ascertain  how  well  the  theory  of  human 
capital  explains  the  behaviour  of  individuals  in  particular  post— secondary 
program  areas. 

2.  The  literature  (Schultz,  1967:304;  Blaug,  1970:171)  per¬ 
taining  to  the  theory  of  human  capital  suggests  that  individuals  can 
realistically  estimate  only  two  points  on  lifetime  earnings  profile; 
namely,  starting  salaries  and  earnings  at  the  age  of  about  45,  being  the 
typical  age  of  their  parents.  The  results  of  the  present  study  suggest 
that  observations  of  these  two  points  may  provide  misleading  information 
about  the  lifetime  earnings  profiles  for  females.  In  six  of  the  programs 
yielding  negative  returns,  observations  at  the  two  points  may  have 
resulted  in  a  favourable  impression  of  the  lifetime  earnings  profile. 

Starting  salaries  were  higher  than  for  the  reference  groups.  While 
maximum  salaries  lagged  behind  the  reference  group  at  age  45,  the  much 
higher  labour  force  participation  rate  for  health  personnel  effected 
higher  average  earnings  than  for  the  reference  group.  Future  research 
efforts  might  be  directed  towards  establishing  the  extent  to  which  these 
two  estimation  points  are  used  and  the  extent  to  which  they  provide 
misleading  information  to  females. 

3.  The  review  of  literature  revealed  very  little  work  has  been 
done  to  date  in  Canada  on  the  returns  to  non-university  education. 

While  the  present  study  provides  some  data  in  this  regard,  only  the 
health  personnel  training  area  was  examined.  Similar  studies  in  other 
program  areas  might  be  of  value  to  guide  resource  allocation. 
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4,  The  present  study  revealed  a  fluctuation  in  rates  of  return 
during  the  three  year  period  under  review.  While  these  results  may  have 
been  a  reflection  of  short  term  imbalances  when  assessed  against  longer 
term  trends,  there  can  be  no  assurance  that  rates  of  return  remain 
constant  over  time.  Given  the  results  of  this  study  and  the  current 
debate  about  the  returns  to  education,  efforts  might  be  directed 
towards  monitoring  returns  on  a  regular  basis.  This  appears  to  be 
particularly  important  for  Canada  as  the  research  efforts  to  date  have 
been  rather  sporadic. 

5.  The  results  of  this  study  suggest  that  returns  to  investment 
in  females  can  no  longer  be  left  to  a  priori  reasoning.  The  evidence  of 
critical  differences  in  monetary  returns  to  females  among  programs  and 
the  trend  of  rising  female  labour  force  participation  rates  point  to  the 
need  for  a  much  greater  emphasis  on  investment  in  females  in  the  human 
capital  research  program. 
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rtment  of  Educational  Administration 

EDMONTON.  ALBERTA.  CANADA  T6G  2G5  TELEPHONE  432-5241 


April  26th,  1978 


Dr.  A.J.Y.  Guy 
Deputy  Minister 

Department  of  Continuing  Education 
1855  Victoria  Avenue 
Regina,  Saskatchewan 

Dear  Dr.  Guy: 

As  you  know,  I  am  a  doctoral  student  in  Educational  Administration  at  the  University 
of  Alberta.  For  my  dissertation  research,  I  am  interested  in  undertaking  an  economic 
analysis  of  non-university  health  manpower  training  in  Saskatchewan.  This  topic 
has  been  approved  by  the  university.  My  research  will  be  supervised  by  Dr.  D. 
Friesen,  Dr.  D.M.  Richards,  and  Dr.  J.M.  Small. 

Specifically,  the  title  of  my  proposed  study  is:  The  Monetary  Costs  and  Benefits 
of  Health  Manpower  Training.  The  study  will  include  twelve  non-university  programs: 
(1)  Diploma  Nursing,  KIAAS,  (2)  Diploma  Nursing,  WIAAS,  (3)  Psychiatric  Nursing, 

(4)  Dental  Nursing,  (5)  Nursing  Assistant,  KIAAS,  (6)  Nursing  Assistant,  WIAAS, 

(7)  Health  Record  Administration,  (8)  Medical  Laboratory  Technology,  (9)  Combined 
Technician,  (10)  Dental  Assistant,  KIAAS,  (11)  Dental  Assistant,  WIAAS,  and  (12) 
Operating  Room  Techniques. 

The  study  will  focus  on  three  training  years  —  1975,  1976,  and  1977.  There  are 
two  reasons  for  the  choice  of  a  three  year  analysis.  First,  generally  there  appears 
to  have  been  changes  in  the  demand  for  graduates  in  that  period.  Second,  the 
Graduate  Follow-Up  Study  System  has  only  been  in  operation  since  1975. 

In  terms  of  objectives,  the  study  will  examine  both  the  costs  and  benefits  of  health 
manpower  training.  On  the  cost  side,  both  direct  instructional  costs  and  indirect 
instructional  costs  (administrative  overhead,  central  services,  depreciation,  etc.) 
will  be  considered.  In  addition,  the  foregone  earnings  of  students  will  be  taken 
into  account.  Basically,  costs  will  be  derived  on  three  bases:  (1)  costs  to  the 
student  (private  costs),  (2)  costs  to  governments  (direct  public  costs),  and  (3) 
costs  to  society  (social  costs).  On  the  benefit  side  the  study  will  be  delimited 
to  the  monetary  benefits  in  the  form  of  salaries  which  accrue  to  the  graduates  as 
a  result  of  training.  For  a  more  specific  outline  of  the  study,  see  Attachment  #1 
which  presents  the  research  questions  to  which  the  study  is  addressed. 
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The  study  I  have  outlined  is  very  dependent  on  data  from  the  Department  of 
Continuing  Education.  Basically,  I  will  require  three  types  of  data  from  the 
Department: 


(1)  Cost  data  -  most  of  these  data  are  likely  available  in  the 
Department’s  Administrative  Services  Branch.  However,  it 
will  likely  be  necessary  to  contact  the  Institutes  directly 
regarding  student  costs  and  the  pro-rating  of  indirect  instruction¬ 
al  costs. 

(2)  Student  Assistance  Data  -  from  the  Student  Services  Branch. 

(3)  Graduate  Follow-Up  Data  -  from  the  Graduate  Follow-Up  System. 


Therefore,  I  am  hereby  requesting: 


(1)  Permission  to  undertake  the  study  and 


(2)  Access  to  the  required  data. 


I  recognize  that  this  is  only  a  preliminary  sketch  of  my  proposed  study  and 
that  you  will  likely  have  several  questions.  Since  I  intend  to  be  in  Regina 
in  the  near  future,  possibly  we  could  further  discuss  the  matter  at  that  time. 

Thank  you  for  considering  this  request. 


Sincerely, 


(Donald  J.  Philippon) 


DJP/jm 


cc.  Mr.  L.A.  Riederer, 

Assistant  Deputy  Minister 
Operations  Division 


Mr.  F.C.  May,  Director 
Administrative  Services  Branch 


Dr.  P.A.R.  Glynn,  Director 
Policy  Planning  and  Management 
Information  Systems  Branch 


Departmental  Advisors: 


Dr.  D.  Friesen 
Dr.  D.M.  Richards 
Dr.  J.M.  Small 
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DEPARTMENT  OF  CONTINUING  EDUCATION 

OFFICE  OF  THE  DEPUTY  MINISTER 

1855  VICTORIA  AVENUE 
P.O.  BOX  5070 

REGINA,  SASKATCHEWAN  S4P  3R6 


May  24,  1978. 


Mr.  Donald  J.  Philippon, 

Department  of  Educational  Administration, 

The  University  of  Alberta, 

EDMONTON,  Alberta. 

T6G  2G5 

Dear  Mr.  Philippon: 

Thank  you  for  your  letter  informing  me  of  your  proposed 
dissertation  research.  I  can  assure  you  that  the  Department  of 
Continuing  Education  will  be  very  interested  in  your  economic 
analysis  of  non-university  health  manpower  training  in  this 
province.  In  view  of  our  interest,  I  am  pleased  to  grant 
permission  to  you  to  undertake  the  study  and  to  allow  access  to 
the  required  data. 

In  regards  to  procedures,  I  think  it  would  be  advisable  for 
you  to  work  directly  with  personnel  in  this  Department  who  have 
the  required  data.  To  facilitate  this,  I  would  be  prepared  to 
issue  a  memorandum  to  supervisory  personnel  outlining  your  study 
and  indicating  my  support  for  it.  Possibly,  you  could  meet  with 
me  to  discuss  the  contents  of  such  a  memorandum. 

I  look  forward  to  discussing  the  project  further  with  you. 

Yours  sincerely, 


AJYG/ee 


c.  c. 


Mr.  L.  A.  Riederer 
Dr.  P.  A.  R.  Glynn 
Mr.  F.  C.  May 
Dr.  D.  Friesen 
Dr.  D.  M.  Richards 
Dr.  J.  M.  Small 
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A.  J.  Y.  Guy,  Deputy  Minister, 

Department  of  Continuing  Education. 

Date 

May  24,  1978. 

(As  listed  below) 

Phone  No. 

565-5586 

Your  Ref. 

Don  Philippon1 s  Doctoral  Thesis 

Our  File 

Hr.  Don  Philippon,  Senior  Research  Officer  for  health  and 
social  service  training  programs  in  this  Department,  is  working 
on  a  Ph.D.  in  Educational  Administration.  For  his  thesis,  he  is 
interested  in  undertaking  an  economic  analysis  of  non-university 
health  manpower  training  in  Saskatchewan.  Essentially,  the  study 
will  look  at  the  costs  of  training  health  workers  in  relation  Lo 
the  salaries  paid  to  graduates.  The  study  will  consider  all 
regular  health  science  programs  in  the  Institutes. 

The  study  is  very  dependent  on  data  from  this  Department.  I 
have  assured  Mr.  Philippon  of  access  to  the  required  data  and  or 
this  Department’s  support  of  the  study.  1  believe  that  Lhe  study 
will  be  particularly  meaningful  to  the  Department  in  that  it 
examines  a  major  training  area.  The  study  will  also  pull  together 
much  of  our  existing  data  -  accounting  data,  student  aid  data, 
Canada  Manpower  course  purchase  data,  and  graduate  follow-up  data. 

I  have  advised  Mr.  Philippon  to  work  directly  with  the  various 
Branches  and  Institutes  in  gathering  his  data.  Much  of  the  cost 
data  will  have  to  be  obtained  at  the  Institutes.  I  urge  your 
cooperation  with  his  study. 


Mr.  L.A.  Riederer 
Mr.  R.  Barschel 
Dr.  P.A.R.  Glynn 
Mr .  F .  May 
Mr.  W.  Schneider 
Mr.  D.  McGuigan 
Mr.  M.  Campbell 
Mr.  W.  Berg 
Mr.  K.  Gunn 
Mr .  G .  Brown 
Mr.  J.  Gibson 
Mr.  R.  Meyer 
Mr.  Ron  Sauer 
Miss  W.  Matheson 
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July  26,  1978. 


Census  Information  Service, 
Statistics  Canada, 

OTTAWA,  Canada. 

K1A  0T6 


Dear  Sir  or  Madam: 

Further  to  telephone  conversations  with  Mr.  Howard  Leigh 
and  Mr.  Colin  Geitzler,  I  an  now  submitting  a  formal  request  for 
a  special  run  on  the  1971  Census  data.  This  request  is  designed 
to  provide  data  for  an  economic  analysis  of  selected  post-secondary 
programs  which  I  am  conducting. 

Specifically,  I  would  like  to  obtain  mean  (average)  employment 
income  and  the  distribution  of  employment  Income  for  Saskatchewan 
residents  who  had  a  grade  XI  level  of  education.  I  also  would 
like  to  obtain  the  same  data  for  residents  with  a  grade  XII  level 
of  education.  The  table  formats  are  attached. 

I  would  like  the  following  controls  used  In  the  analysis: 

(1)  Level  of  education 

-  restrict  the  first  analysis  (Tables  1-3)  to  persons 
whose  highest  grade  attended  was  grade  XI  and 

who  did  not  have  any  additional  education  or  training. 
Also,  ensure  that  persons  did  not  have  less  than 
grade  XI  as  the  highest  grade  attended. 

-  restrict  the  second  analysis  (Tables  4-6)  to  persons 
whose  highest  grade  attended  was  grade  XII  or 
grade  XIII,  in  the  case  of  persons  educated  in 
Ontario,  and  who  did  not  have  any  additional 
education  or  training.  Again,  please  ensure  that 
persons  did  not  have  less  than  these  specified 
levels  of  education. 


.  .  2 
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(2)  Employment  Income  -  exclude  persons  who  worked  In  1970 
but  who  did  not  report  employment  Income. 


(3)  Age  categories  -  provide  aggregations  for  the  following 
age  categories: 


15-19 

20-24 

25-29 

30-34 

35-39 


40-44 

45-54 

55-64 


65  &  Over 


(4)  Sex  breakdown  -  provide  an  analysis  on  the  basis 
of  the  total  defined  population  plus  a  breakdown 
by  sex. 

(5)  Class  of  worker  -  for  each  level  of  education,  provide 
a  breakdown  by  class  of  worker  -  ((1)  wage  earners, 

(11)  self-employed  workers)  plus  an  analyses  for  all 
classes  considered  together. 

(6)  Full-time/Full  year  -  consider  only  persons  who 
worked  on  a  full-time  full  year  basis  In  1970. 

I  understand  that  upon  receiving  this  request  a  written 
agreement  will  be  sent  to  me  for  signature  and  that  this  agreement 
will  Include  a  price  quotation.  I  would  also  appreciate  being 
Informed  as  to  when  I  might  expect  receiving  the  results. 

Should  there  be  aspects  requiring  further  clarification  for  the 
purposes  of  programming,  please  notify  me.  I  can  be  reached  at 
(306)  565-5609. 

Thank  you  for  considering  this  request. 


Sincerely, 


Donald  J.  Philippon, 
Senior  Research  Officer 


DJPsee 

Att. 

c.c.  Mr.  Ron  McMahon 

Note.  The  response  to  this  request  was  in  the  form  of  a  computer 
printout.  A  summary  of  the  data  is  presented  in  the  text  of  the  thesis. 
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Saskatchewan  Student  Services 

Continuing  Education  Branch 


1855  Victoria  Avenue 
Regina,  Canada 
S4P  3V5 


November  15,  1978. 


Mr.  Donald  J.  Philippon, 

Department  of  Educational  Administration, 
The  University  of  Alberta, 

EDMONTON,  Alberta. 

T6G  2G5 


Dear  Mr.  Philippon: 

Re:  Your  Request  for  Student  Aid  Data 

In  response  to  your  inquiry  regarding  student  assistance 
from  1975  to  1977,  I  am  pleased  to  supply  the  following: 

1.  Average  assistance  authorized  as  stated  in  the  1976-77 
Annual  Report,  Saskatchewan  Student  Aid  Fund. 


C.S.L. 

S . S .B . 

1974-75 

$  975 

$342 

1975-76 

$  933 

$455 

1976-77 

$1,032 

$490 

2.  In  the  years  1975  to  1977  no  detailed  record  was  kept  as 
to  amounts  of  assistance  issued  to  students  in  institutes 
or  universities  or  in  respect  to  specific  courses.  The 
assistance  authorized  is  based  on  assessed  need.  It  has 
been  the  experience  of  this  Branch  that  need  for  students  in 
a  specific  area  of  study  deviates  by  less  than  2  per  cent 
from  the  average  for  all  students.  It  has  also  been  the 
experience  of  this  Branch  that  10  month  institute  courses 
and  8  month  university  courses  provide  the  same  assessed 
need  as  lower  institute  fees  are  balanced  by  the  extra 
months  of  living  allowances.  A  sample  of  1976-77  and  1977-78 
applications  has  been  reviewed  to  verify  this  matter. 


.  .  2 


. 


3.  In  respect  to  the  numbers  of  students  who  receive  loan  and/or 
bursary  assistance  compared  to  the  total  eligible  student 
population,  I  find  the  following: 


Loan 

Assistance 


Bursary 

Assistance 


1974- 75  32.4%  23.2% 

1975- 76  30.6%  19.6% 

1976- 77  28.3%  22.1% 


(Based  on  1976-77  Annual  Report,  Student  Aid  Fund) 


This  percentage  applies  to  total  post-secondary  student 
population.  A  brief  review  of  assistance  applications 
indicates  that  these  percentages  are  similar  for  universities 
and  institutes  and  for  different  programs. 

4.  Students  who  receive  Canada  Student  Loans  are  not  required 
to  pay  interest  on  the  loan  while  they  attend  or  for  a  six 
month  period  following  completion  of  the  program  or 
discontinuing  their  program.  The  interest  rate  is  set 
according  to  the  Regulations  under  the  Canada  Students 
Loan  Act  and  is  1  per  cent  above  the  base  rate  set  by  the 
Minister  of  Finance  calculated  on  a  formula  involving  the 
market  yields  of  Government  of  Canada  bonds. 

The  rates  were  as  follows : 


1974 

9 

per 

cent 

1975 

8 

1/4 

per  cent 

1976 

9 

7/8 

per  cent 

1977 

9 

per 

cent 

I  trust  this  information  is  what  you  require.  Please  do 
not  hesitate  to  contact  me  if  you  require  further  clarification 
or  information. 


Sincerely , 


Morris  Campbell, 
Director. 
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August  3,  1978.  Our  File:  13.2.19 


Mr.  Frank  Bessier, 

Chief  Economist, 

Employment  and  Immigration  Commission, 
800  -  2101  Scarth, 

REGINA,  Saskatchewan. 


Dear  Mr.  Bossier: 

Further  to  our  conversation,  this  is  to  request  specific  data 
for  my  economic  analysis  of  non-university  health  manpower  training 
in  Saskatchewan. 

As  I  mentioned  to  you,  my  study  Includes  six  training  programs 
in  which  trainees  were  eligible  for  support  under  CMTP.  The  study 
looks  at  three  years,  1974-75,  1975-76,  and  1976-77. 

One  component  of  the  cost  analysis  is  the  amount  paid  in  terms 
of  training  allowances  to  CMTP  trainees.  Specifically,  I  would  like 
to  receive  tho  following  data  for  each  of  the  courses  included  in 
the  study. 

(1)  Number  of  trainees  supported  for  total  course. 

(2)  Number  of  trainees  supported  for  part  of  the 
course. 

(3)  Total  amount  paid  in: 

(i)  travelling  allowances; 

(ii)  commuting  allowances; 

(iii)  living  allowances. 

Attached  is  the  table  format  for  the  data  I  am  requesting. 
Should  any  clarification  be  needed,  do  not  hesitate  to  contact  me. 


.  .  2 
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Also,  I  would  bo  interostod  in  any  reports  that  the  Employment 
and  Immigration  Commission  may  havo  prepared  in  the  area  of  cost 
benefit  analysis. 

Thank  you. 


Sinceroly, 


Donald  J.  Philippon, 
Senior  Research  Officer. 


DJPree 

Att. 


Note.  Response  to  this  letter  was  in  the  form  of  a  computer 
printout.  A  summary  of  the  data  is  presented  in  text  of  thesis. 
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‘Province  of 


is  Saskatchewan 


DEPARTMENT  OF  FINANCE 


REFER  TO  FILE 


October  5,  1978 


Mr.  Don  Philippon 
Research  Officer 
Department  of  Continuing 
Education 

1855  Victoria  Avenue 
Regina,  Saskatchewan 

Dear  Mr.  Philippon: 

Re :  Province  of  Saskatchewan  -  Financing 

For  your  information,  I  am  providing  details  of 
monies  borrowed  by  the  Province  for  the  years  requested. 


Amount : 

Date  of  Issue : 

Maturity  Date : 

Coupon  Rate  of  Interest: 

Amount : 

Date  of  Issue: 

Maturity  Date: 

Coupon  Rate  of  Interest: 

Amount : 

Date  of  Issue: 

Maturity  Date: 

Coupon  Rate  of  Interest: 

Amount : 

Date  of  Issue: 

Maturity  Date: 

Coupon  Rate  of  Interest: 

I  trust  the  above  inform 


$45,000,000 

1974 

December  2,  1999 
10% 

$70,000,000 

1975 

November  3,  2000 

9  7/8% 

$75,000,000 

1976 

April  1,  2001 

10  1/4% 

$75,000,000 

1977 

February  1,  2002 
9% 

ion  will  be  sufficient  for 


your  purposes. 


Yours  truly, 


i i i. 


^•7; 3  4  5^ 

Jt  .'i 


/  •'  J 

/  J 

fS'i' 

i  w  /H. 

i-^r 


t 


■  o 


Meiklejohn  ^  ;  t/ftyg *** 
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P.O.  BOX  1790 


REGINA,  SASK.  •  S4P  3C8 


December  5,  1978, 


Mr.  Donald  J.  Philippon, 

P.O.  Box  419, 

LUMSDEN,  Saskatchewan. 

SOG  3C0 

Dear  Sir: 

Re:  Value  of  Tax  Exemption  for  Wascana  Institute 

( Parkway  Campus  ) 

We  have  your  letter  of  November  29,  1978.  In  regard  to 


the  above ,  I 

wish  to  confirm 

Total 

your  figures  : 

in  the  following  manner: 

lo&r 

A§s.esgflefit» 

Mill  Rate  Value  of  ExemDtion  (Tax  Dollars 

1974 

332,710 

126.5 

*42,088. 

1975 

332,710 

144.5 

48,077. 

1976 

332,710 

166.5 

55,396. 

1977 

332,710 

190.5 

63,381. 

1978 

332,710 

196.5 

65,377. 

^Buildings 

are  assessed  at 

222,710;  land 

assessed  at  $5,000  per  acre, 

for  your  portion  of  22  acres  giving  you 

an  assessment  of  $110,000. 

Trusting  this  is  the  information  you  require. 

Yours  truly. 


FER:ee 


Acting  Director  of  Assessment. 


Appendix  B.6 


THE  CITY  OF  SASKATOON 


CITY  ASSESSOR 
CITY  HALL 


SASKATCHEWAN 


PHONE  244-1761 


S7K  0J5 


OFFICE  OF  THE  CITY  ASSESSOR 


December  6,  1978 


Mr.  Donald  J.  Philippon, 

Box  A19, 

Lumsden,  Sask. 

SOG  3C0 

Dear  Sir: 

Pe:  Kelsey  Institute 

1110  idylwyld  Drive 
Saskatoon,  Sask, 

The  enclosed  statistical  information  re  the  above  property  is  identical 
to  the  information  contained  in  the  assessment  records  for  the  City 
of  Saskatoon. 

Yours  trulv. 


FBG:bD 
Enc.  (1) 


IMPUTED  VALUE  OF  PROPERTY  TAX  EXEMPTIONS 


KELSEY  INSTITUTE 


Mill  Rate 
(Public  School 
Year  Supporters) 

1974  88.56 

1975  99.92 

1976  106.52 


Assessment 
Kelsey  Institute 
Less  Swimming  Pool 

3,427,270 

3,427,270 

3,427,270 


Value  of  Property 
Tax  Exemption 

$303,519 

$342,453 

$365,073 


Buildings  assessed  at  $3,076,870  and  Land  assessed  at  $350,400, 
Assessments  exclude  swimming  pool. 
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Government  of 
Saskatchewan 


Memorandum 


Payment  Negotiation  Unit. 


Date  March  14,  1979 


Donald  J.  Philippon,  Senior  Branch  Officer, 
Policy  Planning  Branch, 

Department  of  Continuing  Education. 


Phone 


Your  File 


Coverage  of  Collective  Bargaining  Agreements 


Our  File 


In  response  to  your  enquiry  of  February  28th,  we  have  reviewed 
the  identified  areas.  While  the  following  are  estimates,  we 
believe  they  would  not  be  inaccurate  to  any  major  extent. 

(1)  98% 

(2)  100% 

(3)  the  Province  would  be  the  major  employer  and 
100%  would  be  covered. 

(4)  75% 

(5)  95% 

(6)  the  Province  employs  some  225  C.D.A. 's  -  all 
would  be  unionized.  It  is  probable  that  a 
significant  number  are  employed  by  dentists  and 
would  not  be  unionized. 

(7)  90% 

(8)  95% 

(9)  100% 

I  hope  the  foregoing  will  be  of  assistance  to  you.  Please  call 
if  ^there  are  any  questions. 


Director. 


BT/eh 
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Donald  J.  Philippon,  Senior  Research  Officer. 

Policy  Planning  Branch,  February  28,  1979 

Department  of  Continuing  Education. 

Mr.  Brian  Topp,  Payment  Negotiating  Uiit, 

Saskatchewan  Department  of  Health. 

Coverage  of  Collective  Bargaining  Agreements  13.2.19 


I  am  currently  undertaking  an  economic  analysis  of  non¬ 
university  health  manpower  training  in  the  Province  of  Saakatchewan 
as  a  doctoral  thesis.  Che  component  of  my  study  concerns  the 
earnings  of  persons  in  the  following  occupational  groups t 

(1)  Registered  Nurses; 

(2)  Registered  Psychiatric  Nurses; 

(3)  Dental  Nurses; 

(4)  Health  Record  Administrators  (Medical  Record 

Librarians) ; 

(5)  Certified  Nursing  Assistants; 

(6)  Certified  Dental  Assistants; 

(7)  Medical  Laboratory  Technologists; 

(8)  Combined  laboratory  &  X-Ray  Technicians;  and 

(9)  Operating  Rx>m  Nurses. 

Would  it  be  possible  for  you  to  give  me  sane  indication  as  to 
what  proportion  of  the  population  in  each  of  the  above  groups  would 
be  covered  by  collective  bargaining  agreements  in  this  Province.  My 
Intention  is  to  use  salary  scales  from  the  various  collective 
bargaining  agreements  to  derive  earnings  profiles.  The  validity  of 
this  approach  can  only  be  ascertained  by  some  knowledge  as  to  what 
proportion  of  the  membership  in  each  occupational  group  actually 
works  under  a  collective  bargaining  agreement. 

*y  impression  is  that  the  majority  of  workers  in  all  of  the 
above  groups  with  the  exception  of  Dental  Assistants  would  be 
working  under  a  collective  bargaining  agreement.  I  would  greatly 
appreciate  any  comments  and  evidence  that  you  can  provide  on  this 
matter. 

Thank  you. 


DJP/ee 


. 
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BRIEF  DESCRIPTION  OF  THE  HEALTH  PERSONNEL  TRAINING  PROGRAM 

The  following  presents  a  brief  description  of  each  of  the  health 
personnel  training  programs  included  in  this  study.  Enrolment  and 
graduation  data  for  these  programs  are  presented  in  Appendix  D. 

Diploma  Nursing  Kelsey 

The  diploma  nursing  program  at  Kelsey  is  two  training  years  in 
length.  Upon  completion  of  the  program  graduates,  are  eligible  to  write 
examinations  administered  by  the  Saskatchewan  Registered  Nurses’ 
Association  (SRNA).  Successful  candidates  on  these  examinations  are 
registered  with  the  S.R.N.A.  and,  accordingly,  are  known  as  registered 
nurses  (R.N.). 

Diploma  Nursing  Wascana 

The  description  of  the  Kelsey  program  also  applies  to  the  Wascana 
program.  However,  the  program  offered  at  the  health  sciences  division 
of  Wascana  does  differ  from  the  Kelsey  program  in  terms  of  the 
structuring  of  learning  activities.  A  core  curriculum  approach  is  used 
at  Wascana  Institute  whereby  first  year  diploma  nursing,  first  year 
psychiatric  nursing  and  nursing  assistant  students  share  a  virtually 


common  year 
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Psychiatric  Nursing 

The  psychiatric  nursing  program  offered  at  the  health  sciences 
division  at  Wascana  is  two  training  years  in  length.  Upon  completion  of 
the  program,  graduates  are  eligible  to  write  examinations  for  registration 
with  the  Saskatchewan  Psychiatric  Nurses  Association  (S.P.N. A. ).  Suc¬ 
cessful  candidates  who  become  registered  are  known  as  Registered 
Psychiatric  Nurses  (R.P.N. ). 

Dental  Nursing 

The  dental  nursing  program  offered  at  the  dental  division  of 
Wascana  is  virtually  unique  in  North  America.  The  two  year  program 
prepares  persons  to  provide  specific  restorative  and  preventive  dentistry 
services.  The  program  was  established  in  1972  to  provide  personnel  for 
the  Saskatchewan  government's  dental  plan  for  school  children.  Upon 
completion  of  the  program,  graduates  are  licensed  with  the  Dental  Nurses' 
Board. 

Health  Record  Administrator 

The  health  record  administrator  program  offered  at  the  health 
sciences  division  of  Wascana  is  two  training  years  in  length.  Since 
1976,  two  related  programs  have  been  offered  under  the  general  label  of 
health  record  technology:  health  record  administrator  and  health 
record  technician.  The  health  record  administrator  program,  which 
existed  by  itself  prior  to  1976  and  was  called  the  medical  record 


'  * 
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librarian  program,  is  of  two  years  in  length.  The  health  record  technician 
program  is  essentially  an  option  whereby  a  student  can  graduate  in  one 
year.  Initially  in  year  one,  both  groups  of  students  are  enrolled  in 
the  same  courses  but  students  choosing  the  technician  option  are  exposed 
to  different  learning  activities  towards  the  end  of  the  year.  Only  the 
health  record  administrator  program  component  was  included  in  this  study. 

Nursing  Assistant  Kelsey 

The  nursing  assistant  program  offered  at  Kelsey  consists  of  one 
training  year.  However,  in  each  year  there  is  more  than  one  intake.  In 
1974,  there  were  three  groups  enrolled.  In  the  latter  two  years  of  the 
study  only  two  groups  were  enrolled  per  year.  Upon  completion  of  the 
program,  graduates  are  eligible  to  write  certification  examinations 
administered  by  the  S.R. N.A.  Successful  candidates  become  known  as 
certified  nursing  assistants  (C.N.A. ). 

Nursing  Assistant  Wascana 

The  nursing  assistant  program  offered  at  the  health  sciences 
division  at  Wascana  is  one  training  year  in  length.  There  is  only  one 
intake  of  students  per  year.  The  certification  process,  as  described 
for  Kelsey,  also  applies  for  the  Wascana  program.  The  two  programs 
differ  in  the  structuring  of  learning  activities.  The  program  at  Wascana 
is  part  of  a  core  year  as  explained  above  in  the  discussion  of  the 
diploma  nursing  program  at  Wascana. 
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Dental  Assistant  Kelsey 

The  dental  assistant  program  at  Kelsey  is  one  training  year  in 
length.  Upon  completion  of  the  program,  graduates  are  eligible  for 
certification  with  the  College  of  Dental  Surgeons  of  Saskatchewan. 

Persons  receiving  such  certification  are  known  as  certified  dental 
assistants  (C.D.A.). 

Dental  Assistant  Wascana 

The  description  of  the  Kelsey  program  also  applies  to  the  program 
offered  at  the  dental  division  of  Wascana.  The  Wascana  program  started 
in  1975.  There  is  some  sharing  of  staff  and  facilities  between  the 
dental  assistant  and  dental  nursing  programs. 

Medical  Laboratory  Technology 

This  program  involves  one  training  year  at  Kelsey.  Upon 
completion  of  the  Kelsey  program,  graduates  are  eligible  for  a  one  year 
hospital  placement  during  which  time  they  receive  a  salary.  After 
completing  the  hospital  placement  year,  these  persons  are  eligible  to 
write  the  examinations  set  by  the  Canadian  Society  of  Laboratory 
Technologists  to  obtain  the  Registered  Technician  (R.T. )  designation. 

Only  the  Kelsey  year  is  considered  training  in  this  study.  The  hospital 
placement  year  is  considered  to  be  the  first  year  of  earnings. 

Combined  Technician 

The  combined  technician  program,  formerly  known  as  the  clinical 
laboratory  and  x-ray  program,  is  one  training  year  in  length.  Graduates 
of  this  program  are  known  as  certified  combined  technicians. 
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Operating  Room  Nursing 

The  operating  room  nursing  program  offered  at  the  health  sciences 
division  at  Wascana  is  one  semester  (18  weeks  or  about  one  half  a  regular 
training  year)  in  length.  Only  registered  nurses  are  accepted  into  the 
program.  The  program  is  one  of  two  components  of  training  offered  under 
the  label  of  operating  room  nursing  and  techniques.  The  other  program 
component,  not  included  in  this  study,  is  the  operating  room  technician 
program  which  is  open  to  certified  nursing  assistants. 


APPENDIX  D 


ENROLMENT  AND  GRADUATION  STATISTICS 


281 


Table  46 


Number  of  Enrollees  and  Graduates 
Two  Year  Programs 


1974 

1975 

1976 

Enrolment3 

Corresponding 

Graduates 

Enrolment3 

Corresponding 

Graduates 

Enrolment3 

Corresponding 

Graduates 

Diploma  Nursing  Kelsey 

1st  Year 

280 

215 

283 

270 

240 

167 

2nd  Year 

252 

238 

225 

215 

225 

220 

1 

— 

— 

— 

— - 

Total 

532 

453 

508 

435 

465 

387 

Diploma  Nursing  Wascana 

1 6 1  Year 

174 

134 

169 

122 

152 

125 

2nd  Year 

151 

121 

158 

134 

147 

122 

■■ 

— 

— 

' 

" 

"  11 

Total 

325 

255 

327 

256 

299 

257 

Psychiatric  Nursing 

1st  Year 

107 

37 

109 

52d 

74 

43 

2nd  Year 

64 

58 

35 

37d 

56 

52 

■  ■■  ■■ 

1 

— 

— 

” 

Total 

171 

95 

144 

89 

130 

95 

Dental  Nursing 

1st  Year 

60 

52c 

79 

66 

97 

77 

2nd  Year 

56 

55 

64 

64 

67 

66 

Total 

116 

107 

143 

130 

164 

143 

Health  Record 
Administrator 

1st  Year 

13 

7 

15 

10 

12 

9 

2nd  Year 

J_1 

10 

_7 

_7 

12 

Total 

24 

17 

22 

17 

23 

19 

Source.  Department  of  Continuing  Education. 


Represents  initial  enrolment  in  programs. 

k Represents  the  number  of  graduates  corresponding  with  the  particular  enrolled  group  shown. 

In  the  case  of  first  year  enrolment,  the  graduation  occurs  one  year  in  the  future.  The  designation  of 
the  corresponding  groups  is  in  terms  of  time  only,  not  on  an  individualized  basis.  Persons  entering 
1st  year  in  1974  would  graduate  in  1975  and  so  on. 

CThe  corresponding  set  of  graduates  for  the  intake  occurs  in  1975  when  there  were  64  graduates. 
However  12  of  the  graduates  in  1975  were  a  special  intake  of  Dental  Hygienists  who  entered  directly 
into  the  second  year.  Therefore,  only  52  graduates  corresponded  to  the  1974  first  year  intake  of  60. 

dThe  number  of  graduates  (37)  exceeds  the  initial  year  enrolment  (35)  because  there  was  no 
attrition  in  year  2  and  two  late  enrollees  also  went  on  to  graduate. 
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Represents  the  number  of  graduates  corresponding  to  the  enrolment  intake  in  the  year. 


Table  48 


Age  Distribution  of  Health  Science  Students 
and  Average  Age  of  Graduates 
1976 


Program 

Enrolment  Distribution  by  Age 
(Percentages)3 

19  and 

Over  20  to  29  Over  30 

Category 

Not 

Specified 

Average  Age 
of  Graduates 

Diploma  Nursing  Kelsey 

57.1 

34.7 

2.2 

6.0 

21. 8b 

Diploma  Nursing  Wascana 

47.9 

36.3 

6.9 

9. 1 

21. 8b 

Psychiatric  Nursing 

54.9 

38.6 

3.7 

3.0 

22.0 

Dental  Nursing 

59.3 

33.4 

1.9 

5.6 

21.4 

Health  Record  Administrator 

53.3 

40.0 

6.7 

0.0 

23.4 

Nursing  Assistant  Kelsey 

49.7 

46. 1 

1.9 

2.5 

22. 2b 

Nursing  Assistant  Wascana 

38.2 

41.9 

11.9 

8.2 

22.  2b 

Dental  Assistant  Kelsey 

57.9 

40.7 

0.0 

1.6 

20. 3b 

Dental  Assistant  Wascana 

72.0 

19.3 

0.0 

8.8 

20. 3b 

Medical  Lab.  Technology 

70.0 

21.5 

2.9 

5.8 

20. 1C 

Combined  Technician 

58.9 

26.5 

3.0 

11.8 

20.6 

Operating  Room  Nursing^ 

0.0 

79.2 

12.5 

8.4 

24.9 

Source.  Enrolment  distribution  was  obtained  from  Department  of  Continuing  Education's 
Student  Information  System  -  Summary  Tables  (May  1978).  Average  age  of  graduates  was  obtained 
from  the  Department  of  Continuing  Education's  Graduate  Follow-Up  Study,  First  Follow-Up  of  the 
1977  Health  Sciences  Graduates  (March,  1978). 


£ 

Percentages  may  not  add  to  100  per  cent  due  to  rounding  error. 

^Duplicated  programs  were  combined  in  the  source  data  so  only  one  average  age  for 
all  students  was  available. 

Q 

The  source  data  actually  showed  21.1,  but  these  graduates,  unlike  the  graduates 
from  other  programs,  were  surveyed  one  year  after  their  graduation  from  the  Institute 
program. 

^The  data  on  this  program  included  both  the  operating  room  nursing  and  operating 
room  technician  programs. 


Table  49 


Percentage  of  Health  Science 

Graduates 

Who  Were 

Females 

Year  of  Graduation 

Program 

1974 

1975 

1976 

q 

Diploma  Nursing 

98.6 

99.7 

97.8 

Psychiatric  Nursing 

88.6 

93.3 

85.4 

Dental  Nursing 

100.0 

98.1 

98.4 

Health  Record  Administrator 

100.0 

100.0 

100.0 

Nursing  Assistant 

93.5 

97.3 

98.0 

Dental  Assistant 

100.0 

99.0 

100.0 

Medical  Lab.  Technology 

93.0 

95.1 

95.0 

Combined  Technician 

93.3 

94.3 

97.1 

Operating  Room  Nursing 

b 

b 

100. oc 

All  Programs 

96.7 

98.2 

97.4 

Source.  Department  of  Continuing  Education,  Graduate 
Follow-Up  Studies,  First  Follow-Up  reports  on  Health  Science  Student 
for  1975,  1976  and  1977. 

aPrograms  at  both  Institutes  combined. 

bNot  included  in  survey. 

COperating  room  nursing  and  operating  room  technician 


combined 


Table  50 


Percentage  of  Students  Having  Grade  12  in 
Grade  11  Prerequisite  Programs 
1975 


Program 

Percentage 

Nursing  Assistant  Kelsey 

83.2 

Nursing  Assistant  Wascana 

86.8 

Dental  Assistant  Kelsey 

91.4 

Dental  Assistant  Wascana 

90.0 

Source.  Department  of 
Student  Information  System 

Continuing  Education 
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DISCUSSION  OF  STUDENT  ATTRITION  AND  THE  DERIVATION  OF 
PER  GRADUATE  COSTS  IN  TWO  YEAR  PROGRAMS 

Attrition  in  Two  Year  Programs 

An  analysis  of  student  attrition  in  two  year  programs  is 
presented  in  Table  51.  Attrition  was  defined  as  the  difference  between 
initial  enrolment  and  the  number  of  persons  completing  the  year.  The 
attrition  rate  was  this  difference  divided  by  the  initial  enrolment  and 
then  multiplied  by  100. 

Table  51  provides  an  account  of  attrition  by  year  of  the  program. 
The  dominant  pattern  was  for  most  attrition  to  occur  in  year  one;  in 
fact,  very  low  attrition  rates  existed  in  year  two  for  most  programs. 
Diploma  nursing  at  Wascana  was  somewhat  of  an  exception,  but  even  there 
the  attrition  rate  was  higher  in  year  one  than  in  year  two. 

Derivation  of  Per  Graduate  Costs 

The  total  costs  for  three  cost  components  in  this  study,  namely, 
net  foregone  earnings  of  students,  government  subsidies  to  students  and 
student  educational  costs  were  dependent  on  the  number  of  students 
enrolled.  Also,  net  educational  institutional  costs  were  affected  in 
the  same  way  as  the  amount  of  tuition  fee  revenue  was  dependent  on  the 
number  of  students. 

The  initial  calculation  of  total  social  costs  in  this  study  was 
made  using  the  initial  enrolment  in  the  training  programs.  To  derive 
per  student  costs,  the  total  social  cost  was  divided  by  the  initial 
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enrolment.  Since  this  represented  the  per  student  cost  for  one  year, 
this  cost  was  then  doubled  to  provide  the  per  student  cost  for  the  two 
year  program. 

In  calculating  per  graduate  costs,  the  intent  was  to  attribute 
all  the  costs  of  training  to  those  students  who  graduated.  However, 
students  who  dropped  out  did  not  incur  certain  costs  for  an  entire  two 
year  period.  Consequently,  the  initial  total  social  cost  could  not 
simply  be  divided  by  the  number  of  graduates.  Instead  adjustments  were 
necessary  for  those  cost  components  which  were  a  function  of  enrolment. 

A  revised  total  social  cost  was  then  calculated. 

The  analysis  of  attrition  revealed  that  most  of  the  student 
attrition  or  drop  out  occurred  in  the  first  year.  Consequently,  the 
adjustment  factor  used  in  this  study  was  based  on  the  assumption  that 
students  who  dropped  out  would  have  only  paid  tuition  fees  for  one  year, 
lost  earnings  for  one  year,  and  incurred  other  direct  educational  costs 
for  one  year.  The  adjustment  factor  was  derived  as  follows: 

a  +  \ 

Adjustment  Factor  =  - - 

c 

where:  a  =  number  of  graduates 

b  =  difference  between  the  initial  enrolment  and 
and  the  corresponding  number  of  graduates  (or 
student  attrition 


c  =  initial  enrolment 
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As  an  illustration,  the  adjustment  factor  for  diploma  nursing  Kelsey  for 
1974  was  derived  as  follows: 


79 

453  + 


532 


.9258 


The  adjustment  factor  for  each  program  by  year  are  presented  in  Table 
52. 

The  adjustment  factor  was  then  applied  against  those  social  cost 
components  which  were  a  function  of  enrolment.  The  initial  calculations, 
which  were  based  on  initial  enrolment,  were  multiplied  by  this  factor  to 
derive  a  revised  total  for  each  of  these  cost  components.  A  revised 
total  social  cost  was  then  computed  by  adding  together  the  revised 
totals  for  the  cost  components. 

Once  the  revised  social  cost  was  determined,  the  per  graduate 
cost  was  calculated  by  dividing  this  revised  total  by  the  number  of 
graduates.  Since  this  reflected  the  per  graduate  cost  for  only  one 
year,  the  cost  was  then  doubled  to  provide  per  graduate  cost  for  the  two 


year  program 


Table  51 


Attrition  Rates  in  Two  Year  Programs 


Program 

Training  Year 

Year  One 

Year  Two 

Initial 

Enrolment 

Completed 

Year 

Attrition 
Rate  (%)a 

Initial 

Enrolment 

Completed 

Year 

Attrition 
Rate  CO 

Diploma  Nursing  Kelsey 

1974 

280 

225c 

19.7 

252 

238 

5.6 

1975 

283 

225c 

20.5 

225 

215 

4.5 

1976 

240 

1 8  9C 

21.3 

225 

220 

2.2 

Diploma  Nursing  Wascana 

1974 

174 

127d 

27.0 

151 

121 

19.8 

1975 

169 

123d 

27.2 

158 

134 

15.2 

1976 

152 

119d 

21.7 

147 

122 

17.0 

Psychiatric  Nursing 

1974 

107 

31 

71.0 

64 

58 

9.4 

1975 

109 

55 

49.5 

35 

37 

0.0 

1976 

74 

48 

35.1 

56 

52 

7.1 

Dental  Nursing 

1974 

60 

53 

11.7 

55 

54 

1.8 

1975 

79 

69 

12.7 

63 

63 

0.0 

1976 

94 

81 

7.7 

67 

66 

1.5 

Health  Record  Administrator 

1974 

13 

7 

46.2 

11 

10 

9. 1 

1975 

15 

10 

33.3 

7 

7 

0.0 

1976 

16 

10e 

37.5 

11 

10 

9. 1 

Source.  Registrars,  Kelsey  and  Wascana  Institutes. 


aAttrltion  rate  was  calculated  by  dividing  the  difference  between  Initial  enrolment  and  the  number 
completing  the  year  by  the  initial  enrolment  and  then  multiplying  by  100  to  express  as  a  percentage. 

bThe  number  completing  the  year  in  this  case  refers  to  the  number  of  graduates. 


CRefers  to  the  number  of  students  who  started  year  two  in  the  following  year. 

d Because  of  the  transfer  situation  which  existed  in  this  program,  the  number  actually  completing 
the  year  was  reduced  by  the  number  of  transfers  into  the  program. 

eIn  this  year  most  of  the  students  who  discontinued  went  into  the  health  record  technician  option 
which  was  available  for  the  first  time.  Nevertheless,  these  students  did  drop  out  of  the  two  year 
program. 
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Table  52 


Adjustment  Factors  Used  in  Deriving  Revised 
Social  Costs  in  Two  Year  Programs  For 
the  Per  Graduate  Cost  Calculations 


Program 

Year 

1974 

1975 

1976 

Diploma  Nursing  Kelsey 

.9258 

.9282 

.9162 

Diploma  Nursing  Wascana 

.8923 

.8915 

.9298 

Psychiatric  Nursing 

.7778 

.8091 

.8654 

Dental  Nursing 

.9612 

.9514 

.9360 

Health  Record  Administrator 

.8542 

.8864 

.9131 

APPENDIX  F 
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DISCUSSION  ON  THE  USE  OF  THE  INDUSTRIAL  COMPOSITE  INDEX 

TO  ADJUST  SALARIES 

An  index  to  adjust  salary  data  was  required  in  the  derivation  of 
net  foregone  earnings  of  students  and  in  computing  the  age-earnings 
profiles  for  the  reference  groups.  The  adjustment  was  required  because 
the  only  source  of  age-earnings  data,  cross-classified  by  sex  and  educational 
level,  was  the  1971  Census  of  Canada.  The  earnings  data  from  that 
source  were  for  1970  whereas  the  focal  years  for  the  present  study  were 
1974,  1975  and  1976. 

The  Industrial  Composite  Index  of  average  weekly  wages  and 
salaries  was  used  to  adjust  the  earnings  data.  The  value  of  the  index 
for  selected  years  and  the  percentage  increases  over  1970  are  shown  in 
Table  53. 

The  use  of  the  Industrial  Composite  Index  was  critically  assessed 
in  terms  of  its  appropriateness  for  this  study.  The  following  describes 
the  nature  of  the  index  and  how  it  was  assessed. 

Nature  of  the  Index 

The  Industrial  Composite  Index  is  based  on  the  Monthly  Employment, 
Payroll  and  Manhours  Survey  conducted  by  Statistics  Canada.  The  survey 
is  designed  to  measure  the  month-to-month  trends  for  the  commercial 
sector  of  the  economy  with  the  exclusion  of  agriculture,  fishing  and 
trapping.  By  definition,  such  non— commercial  sectors  as  education, 
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health  and  welfare  services,  religious  organizations,  private  households, 
public  administration  and  defense  are  excluded.  Moreover,  the  survey  is 
limited  to  larger  firms  which  generally  means  firms  with  20  or  more 
employees. 

Appropriateness  of  the  Index  For  The  Present  Study 

At  the  outset  it  must  be  recognized  that  while  the  present 
study  focuses  on  health  personnel  training,  an  index  was  not  necessary 
to  adjust  the  salaries  of  health  workers.  Instead,  the  index  was  necessary 
to  adjust  the  salaries  for  the  reference  groups.  Moreover,  the  reference 
groups  did  not  consist  of  persons  in  any  one  type  of  occupation;  rather, 
all  types  of  occupations  occupied  by  females  with  the  given  education 
and  age  characteristics  were  involved.  Thus  the  exclusion  of  health 
services  in  the  Industrial  Composite  Index  was  not  a  serious  concern  to 
this  study. 

Nevertheless,  there  are  three  areas  where  use  of  the  Industrial 
Composite  Index  might  be  questioned.  First,  there  is  the  exclusion  of 
public  sector  employment.  Second,  farm  workers  are  excluded.  Third, 
the  Index  is  based  only  on  large  firms.  The  central  question  to  this 
study  was  whether  the  Industrial  Composite  Index  accurately  reflected 
the  general  movement  in  wages  and  salaries  even  though  it  had  these 
limitations  in  scope.  An  assessment  was  possible  with  regard  to  public 
sector  employment  and  farm  wages. 


' 
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With  regard  to  the  public  sector  employment,  data  were  available 
from  the  Government  of  Saskatchewan.  Special  tabulations  using  the 
same  data  as  in  the  derivation  of  the  Industrial  Composite  Index  were 
available.  These  tabulations  separated  the  Industrial  Composite  into 
two  components  -  goods  producing  and  service  producing.  (An  estimated 
amount  for  fringe  benefits  was  included  over  the  industrial  composite 
data.)  In  addition,  a  public  services  category,  not  present  in  the 
Industrial  Composite,  was  included  in  the  special  tabulation.  As  evident 
from  Table  54,  the  movement  in  salaries  and  wages  in  public  services 
closely  matched  the  situation  in  those  industries  covered  by  the  Industrial 
Composite  Index.  Thus,  it  was  concluded  that  the  Industrial  Composite 
Index  adequately  reflected  the  situation  for  public  services. 

The  exclusion  of  farm  wages  in  the  Industrial  Composite  Index 
was  not  regarded  as  a  serious  concern  because  a  very  small  proportion  of 
females  are  employed  as  farm  wage  earners  in  Saskatchewan.  This  is  an 
important  point  because  the  index  was  only  used  in  this  study  to  adjust 
the  salaries  of  female  wage  earners.  According  to  Statistics  Canada’s 
Labour  Force  Survey  data,  only  between  14  and  16  per  cent  of  employed 
females  were  employed  in  agriculture  in  Saskatchewan  between  1975  and 
1977  (Statistics  Canada:  1976a,  Table  45;  1976b,  Table  50;  1977b, 

Table  57).  Moreover,  when  only  wage  earners  are  considered,  the 
proportion  is  much  smaller.  In  fact,  only  between  17  and  19  per  cent  of 
the  females  employed  in  agriculture  were  paid  workers  (Statistics  Canada: 
1976a,  Table  49;  1976b,  Table  54;  and  1976b,  Table  55). 
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Table  55  presents  percentage  increases  in  farm  wages  as  compared 
to  the  Industrial  Composite  Index.  Clearly,  farm  wages  increased  at  a 
faster  rate  than  did  wages  in  the  sectors  covered  by  the  index. 

However,  because  of  the  very  small  proportion  of  females  employed  in 
agriculture  as  wage  earners,  the  Industrial  Composite  Index  was  considered 
appropriate  for  salary  adjustments  in  this  study. 

The  extent  to  which  the  Industrial  Composite  Index  reflected  the 
wage  movements  in  small  firms  in  Saskatchewan  could  not  be  checked  given 
the  absence  of  the  required  data.  The  assumption  was  made  that  wages  in 
the  smaller  firms  did  follow  the  situation  in  the  larger  firms. 

Having  carried  the  assessment  of  the  Industrial  Composite  Index 
as  described  above,  it  was  concluded  that  the  Index  was  appropriate  for 
adjusting  wages  and  salaries  in  this  study. 
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Table  53 

Industrial  Composite  Index  for  Saskatchewan 
Showing  Percentage  Increases  Over  1970 


Year 

Index 

Percentage 
Increase 
over  1970 

1961 

100 

1970 

114.87 

1974 

160.92 

40.0 

1975 

188.31 

63.9 

1976 

214.87 

87.1 

Source.  Statistics  Canada,  Catalogue  No. 

72-201. 


Average  Annual  Wages,  Salaries  and  Supplementary  Income 
and  Percentage  Increases  over  1970 
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Includes  employment  within  the  three  levels  of  government  plus  non— commercial  services. 
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Table  55 


Percentage  Increase  in  Average  Monthly  Wages  of 
Farm  Help  in  Saskatchewan  (Without  Board) 
Compared  to  Industrial  Composite  Index 


Year 

Average 

Farm  Wages 

%  Increase 

Over  1970 

%  Increase 

In  Industrial 
Composite  Index 
Over  1970 

1970 

$292 

1974 

$477 

+63. 4 

40.0 

1975 

$562 

+92.5 

63.9 

1976 

$617 

+111.3 

87. 1 

Source.  Average  farm  wages  obtained  from  Statistics 
Canada.  Farm  Wages  in  Canada  (Catalogue  No.  21-002),  August 
1976.  The  source  of  data  for  the  Industrial  Composite  Index  was 
the  same  as  noted  in  Table  53. 


APPENDIX  G 


AGE-EARNINGS  DATA  FOR  THE  GRADE  12  AND  GRADE  11 

REFERENCE  GROUPS 
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Table  56 


Estimated  Gross  Earnings  of  Saskatchewan  Females  with  a 
Grade  12  Level  of  Education  Working  on  a  Full-Time 
Full-Year  Basis  by  Age  Category  and  Year 


Age 

Category 

Year 

1970 

1974 

1975 

1976 

15 

-  19 

$2,642 

$3,699 

$4,330 

$4,943 

20 

-  24 

4,222 

5,911 

6,920 

7,899 

25 

-  29 

5,427 

7,598 

8,895 

10,154 

30 

-  34 

5,755 

8,057 

9,432 

10,768 

35 

-  39 

5,841 

8,178 

9,573 

10,929 

40 

-  44 

5,965 

8,351 

9,777 

11,161 

45 

-  54 

5,997 

8,396 

9,829 

11,220 

55 

-  64 

6,198 

8,678 

10,159 

11,596 

65 

or  Over 

5,174 

7,244 

8,480 

9,681 

Source. 

The  1970 

earnings  were 

obtained 

from  a 

special  tabulation  of  the  1971  census.  The  earnings  for 
1974,  1975  and  1976  were  derived  by  adjusting  the  1970 
earnings  upwards  using  the  Industrial  Composite  Index. 
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Table  57 


Estimated  Gross  Earnings  of  Saskatchewan  Females  with  a 
Grade  11  Level  of  Education  Working  on  a  Full-Time 
Full-Year  Basis  by  Age  Category  and  Year 


Age 

Category 

Year 

1970 

1974 

1975 

1976 

15 

-  19 

$2,277 

$3,188 

$3,732 

$4,260 

20 

-  24 

3,417 

4,784 

5,600 

6,393 

25 

-  29 

4,119 

5,767 

6,751 

7,707 

30 

-  34 

4,202 

5,883 

6,887 

7,862 

35 

-  39 

4,138 

5,793 

6,782 

7,742 

40 

-  44 

4,251 

5,951 

6,967 

7,954 

45 

-  54 

4,254 

5,956 

6,972 

7,959 

55 

-  64 

4,461 

6,245 

7,312 

8,347 

65 

or  Over 

3,782 

5,295 

6,199 

7,076 

Source. 

The  1970 

earnings  were 

obtained 

from  a 

special  tabulation  of  the  1971  census.  The  earnings  for 
1974,  1975  and  1976  were  derived  by  adjusting  the  1970 
earnings  upwards  using  the  Industrial  Composite  Index. 
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INCOME  TAX  ADJUSTMENT 

Both  before-tax  and  after-tax  earnings  were  required  in  the  study. 
Before-tax  earnings  were  used  in  the  social  return  calculations  and  after¬ 
tax  earnings  were  necessary  for  the  private  return  calculations.  Only 
income  tax  was  considered  in  deriving  the  after-tax  earnings. 

Rather  than  derive  numerous  tax  adjustments  to  reflect  varying 
personal  circumstances  (e.g.,  single,  married  and  married  with  dependents), 
the  approach  adopted  herein  was  to  derive  the  average  income  tax  paid 
by  income  class.  This  was  the  same  approach  as  that  adopted  by  Stager 
(1968).  Three  steps  were  involved  in  deriving  the  appropriate  income 
tax  adjustment: 

1.  The  average  federal  tax  payable  by  income  class  was  calculated, 
using  Revenue  Canada’s  Taxation  Statistics  for  1974,  1975  and  1976.  In 
essence,  this  amount  represented  the  average  amount  paid  by  all  workers 

in  the  income  class. 

2.  The  corresponding  provincial  tax  payable  was  then  derived 
using  the  tax  tables. 

3.  The  average  federal  tax  paid  and  the  provincial  income 
tax  payable  were  added  together  to  derive  average  total  income  tax. 

Table  58  provides  a  sample  of  the  tax  calculations  for  each  year  of  the 
study. 


' 


Income  Tax  Calculations:  A  Sample 
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Canada. 
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METHODOLOGY  FOR  ESTIMATING  PHYSICAL  PLANT  RELATED  COSTS 
AT  THE  DENTAL  DIVISION,  WASCANA  INSTITUTE 

The  dental  division  of  Wascana  Institute  is  housed  in  a 
facility  separate  from  the  other  parts  of  the  Institute.  Moreover,  the 
division  is  situated  within  the  Regina  General  Hospital  Complex.  This 
hospital  was  acquired  by  the  Province  of  Saskatchewan  in  1974  as  a 
result  of  a  negotiation  process  that  had  been  underway  since  the  early 
1970’s. 

Construction  cost  data  were  not  available  for  that  part  of  the 
Regina  General  Hospital  Complex  occupied  by  the  dental  division. 
Furthermore,  the  maintenance  cost  data  available  were  incomplete  as  the 
hospital  continued  to  provide  some  services.  Finally,  property  tax 
exemption  data  were  not  available  for  a  part  of  the  hospital  complex. 

These  data  constraints  posed  difficulties  in  the  calculation  of 
physical  plant  costs  and  in  the  calculation  of  the  imputed  costs  pertaining 
to  interest  on  physical  plant  and  property  tax  exemptions.  The  methodology 
used  for  the  other  facilities  in  this  study  simply  could  not  be  employed 
here.  Consequently,  an  alternative  methodology  was  used  as  described 
below. 

Physical  Plant  Costs 

Annual  use  Charge.  The  annual  use  charge  for  the  dental  division 
was  calculated  on  the  value  of  the  renovations  only.  It  is  noteworthy 
that  parts  of  the  building  in  question  were  at  least  45  years  old 
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and  extensive  renovations  were  required  to  make  it  a  suitable  facility 
for  housing  the  dental  division.  The  actual  costs  of  renovations  and 
the  derived  annual  use  charge  are  shown  in  Table  59. 

Maintenance  Costs.  These  costs  were  estimated  by  using  the 
prevailing  maintenance  and  operations  rate  for  rental  facilities  as 
shown  in  Table  60.  The  square  footage  figures  were  provided  by  the 
Department  of  Government  Services.  The  maintenance  costs  for  the 
division,  then,  can  be  summarized  as  follows: 


Year 

Square 

Feet 

Rate/Sq.  Ft. 

Estimated 

Costs 

1974 

20,888 

$2.04 

$42,612 

1975 

38,457 

$2.25 

$86,528 

1976 

39,366 

$2.44 

$96,053 

Imputed  Costs 

Interest. 

The  accumulated 

value  of  renovations  (as  shown  in 

Table 

59)  was 

used 

to  estimate  interest  on  the 

physical  plant.  These 

costs 

for  the 

division  can  be  summarized  as  follows: 

Year 

Accumulated 
Value  of 
Renovations 

Interest 
Rate  (%) 

Imputed 

Interest 

1974 

892,687 

10 

$  89,269 

1975 

1,730,936 

10 

$173,094 

1976 

1,747,554 

10 

$174,755 

310 


Property  Tax  Exemptions*  The  component  of  the  maintenance  and 
operations  rate  for  property  taxes  (as  shown  in  Table  60)  was  used  to 
estimate  the  value  of  the  property  tax  exemption.  The  costs  for  the 
division  can  be  summarized  as  follows: 


Square  Estimated 

Year  Feet  Rate/Sq.  Ft.  Costs 


1974 

20,888 

$0.80 

$16,710 

1975 

38,457 

$0.91 

$34,996 

1976 

39,366 

$0.91 

$35,823 

Summary 

Once  the  division  costs  were  estimated,  costs  were  allocated  to 
the  dental  nursing  and  dental  assistant  programs  using  the  student 
training  day  allocation  approach.  However,  in  1974  only  the  dental 
nursing  program  was  in  operation  so  all  costs  were  attributed  to  that 


program 
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Table  59 


Costs  of  Renovations  and  Annual  Use  Charge  for 
Dental  Division,  Wascana  Institute 


Year 

Expenditures 
on  Renovations 

Accumulated 
Value  of 
Renovations 

Annual  Use 
Charge 

1972 

$  46,697 

1973 

$395,782 

1974 

$450,208 

$  892,687 

$17,854 

1975 

$838,249 

$1,730,936 

$34,618 

1976 

$  16,618 

$1,747,554 

$34,951 

Source.  Expenditure  data  obtained  from  the  Saskatchewan 
Department  of  Government  Services. 


p 

Represents  1/50  of  the  accumulated  value  of 
renovations . 
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Table  60 


Annual  Maintenance  and  Operations  Rate 
(Dollars  Per  Square  Foot) 


Year 

Rate 

Excluding  Tax 
Component 

Property  Tax 
Component 

Total 

Rate 

1974 

2.04 

cti 

o 

oo 

. 

$2.84 

1975 

2.25 

.91 

$3. 16 

1976 

2.44 

.91 

$3.35 

Source.  Saskatchewan  Department  of  Government  Services. 
Government-Crown  Corporation  Joint  Use  Policy  and  Rental  Schedule. 
Regina.  1978. 


The  breakdown  of  the  1974  rate  was  not  available.  The 
same  proportion  of  the  total  rate  was  used  for  taxes  as  in  the 
succeeding  two  years. 
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Table  61 


£ 

Annual  Use  Charges  for  Program  Specific  Equipment 
Included  in  Direct  Instructional  Costs 


Institute 

Program  or  Program  Area 

Year 

1974 

1975 

1976 

Kelsey  Institute 

Diploma  Nursing 

$1,696 

$1,659 

$1,217 

Nursing  Assistant 

59 

77 

157 

Combined  Technician 

4,448 

5,084 

5,722 

Dental  Assistant 

3,890 

4,087 

4,664 

Medical  Lab.  Technology 

858 

1,635 

2,090 

Wascana  Institute 

Health  Sciences^Division 

1,866 

2,751 

3,041 

Dental  Division 

44,590 

46,243 

47,781 

Source.  Institutes’  accounting  depreciation  schedules. 


o 

The  annual  use  charge  was  derived  assuming  a  ten  year  life 
for  equipment  or  at  the  rate  of  10  per  cent  per  annum. 

^Division  total  was  allocated  to  specific  programs  on  the 
basis  of  student  training  days. 
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Table  62 


Annual  Use  Charges  for  Overhead  Equipment 
Included  in  Indirect  Instructional  Cost 


Year 

Institute 

1974 

1975 

1976 

Kelsey  Institute 


All  Costs  Centers^ 

$48,177 

$47,719 

$49,523 

Wascana  Institute 

c 

Administration 

4,535 

4,535 

4,535 

Budgets  &  Accounting 

221 

221 

221 

Office  &  Support0 

180 

257 

496 

Duplicating 

1,793 

1,968 

1,968 

Supply  &  Transportation 

292 

292 

331 

Audio  Visual 

4,326 

9,618 

10,838 

Resource  Centre 

1,295 

1,600 

1,755 

Student  Affairs 

410 

950 

1,087 

Source.  Institutes'  accounting  depreciation  schedules. 


aThe  annual  use  charge  was  derived  assuming  a  ten  year  life 
for  equipment  or  at  the  rate  of  10  per  cent  per  annum. 

^Allocated  to  specific  programs  on  the  basis  of  student 
training  days  following  the  practice  at  the  Institute. 

C Allocated  following  the  practice  at  Institute  whereby  the 
proportional  distribution  of  costs  for  duplicating,  resource 
centre  and  student  affairs  were  45,  65  and  55  per  cent  for  the 
health  sciences  division.  The  corresponding  proportions  for  the 
dental  division  were  15,  20  and  35  per  cent.  The  distribution  to 
specific  programs  within  the  divisions  was  made  on  the  basis  of 
student  training  days. 


Distribution  of  Health  Sciences  Student  Training  Days  as 
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Table  66 


Construction  Costs  and  Derived  Annual 
Use  Charges  for  Kelsey  Institute  and 
Wascana  Institute,  Parkway  Campus 


Year 

1974 

1975 

1976 

Accumulated  Costs 

Kelsey  Institute 

$8,413,625b 

$8, 413, 62 5b 

$8,413,625b 

Wascana  Institute, 
Parkway  Campus 

2,745,850 

2,745,850 

2,745,850 

Derived  Annual  Use 
Charge  (1/50) 

Kelsey  Institute 

168,273 

168,273 

168,273 

Wascana  Institute, 
Parkway  Campus 

54,917 

54,917 

54,917 

Source.  Saskatchewan  Department  of  Government  Services. 


aThe  Parkway  Campus  houses  the  health  sciences  division. 
^Excludes  expenditure  on  swimming  pool. 


. 

Total  Physical  Plant  Costs  for  Kelsey  Institute 
and  Wascana  Institute,  Parkway  Campus 
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Space  Occupied  by  Health  Sciences  Programs  as 
Proportion  of  Total  Institute  Space 
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Prorated  on  basis  of  student  training  days. 


Table  69 


Proration  of  Relevant  Central  Department  of  Continuing  Costs  to  Institutes 


Year 

Cost  Component 

1974 

1975 

1976a 

1. 

Total  Department  Expenditure 

$76, 

564,662 

$96,452,954 

$115,949,594 

2. 

Total  Non-University  Expenditure 

$25, 

285,442 

$33,792,954 

$ 

36,099,594 

3. 

Total  Kelsey  Institute  Expenditures 

$ 

5, 

779,870 

$ 

7,096,598 

$ 

7,268,905 

-  As  %  of  Total  Department 

Expenditure 

7 

.54% 

7.36% 

6.27% 

-  As  %  of  Total  Non-University 

Expenditure 

22 

.86% 

21.00% 

20.14% 

4. 

Total  Wascana  Institute  Expenditure 

$ 

3, 

537,548 

$ 

4,031,350 

$ 

4,184,041 

-  As  %  of  Total  Department 

Expenditure 

4 

.62% 

4.18% 

3.60% 

-  As  %  of  Total  Non-University 

Expenditure 

13 

.99% 

11.93% 

11.59% 

5. 

Central  Department  Costs  Relevant 
to  Entire  Post-Secondary  System 

-  Executive  Administration 

(Deputy  Minister's  Office) 

$ 

47,302 

$ 

49,864 

$ 

60,000 

-  Administrative  Services 

-  Student  Services 

$ 

77,642 

$ 

96,122 

$ 

262,670 

$ 

94,382 

$ 

121,485 

$ 

184,870 

-  Research  6  Planning 

$ 

266,738 

$ 

636,076 

$ 

503,742 

6. 

Central  Department  Costs  Relevant 

Only  to  Non-University  Sector 

-  Colleges  Branch 

$ 

414,652 

$ 

636,076 

a 

-  Manpower  Programs 

a 

a 

$ 

384,956 

-  Program  Development 

-  Executive  Administration 

a 

a 

$ 

78,271 

(Other  Than  Deputy  Minister's 

Office) 

a 

a 

$ 

100,478 

Source.  Expenditures  obtained  from  Province  of  Saskatchewan,  Public  Accounts.  The 
identification  of  relevant  costs  to  be  included  for  proration  was  done  in  consultation  with 
Department  of  Continuing  Education  officials. 


aThe  Department  of  Continuing  Education  was  reorganized  in  1976-77.  This  involved 
•the  enlargement  of  executive  administration,  the  creation  of  the  manpower  programs  and  program 
development  sections  and  the  deletion  of  the  Colleges  Branch  as  it  previously  existed. 

k These  costs  were  prorated  to  each  Institute  by  using  the  Institute's  share  of  total 

Department  of  Continuing  Education  expenditure  as  noted  in  items  #3  and  #4  in  above  table. 

CThese  costs  were  prorated  to  each  Institute  by  using  the  Institute's  share  of  total 

non— university  expenditure  as  noted  in  items  #3  and  0 4  in  above  table. 

^Called  Student  Aid  administration  in  1974  and  1975. 

*Called  Research  and  Evaluation  in  1974  and  1975. 
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Table  70 


Price  Index  for  Recreation,  Education  and  Reading 


1974 

1975 

1976 

City 

Value 

Value 

%  Increase 
Over  1974 

Value 

%  Increase 
Over  1975 

Regina 

122. 1 

136.2 

(11.5) 

148.3 

(21.4) 

Saskatoon 

121.3 

135.9 

(12.0) 

145.5 

(20.0) 

Source.  Statistics  Canada,  Consumer  Prices  and  Price 
Indexes  (Catalogue  No.  62-010). 


APPENDIX  K 


PER  STUDENT  AND  PER  GRADUATE  EDUCATIONAL 
INSTITUTION  COSTS 
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Educational  Institution  Costs  Per  Student  by  Program 
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Includes  costs  of  courses  provided  by  the  University  of  Regina  which  amounted  to  $712  (10. 72),  $528  (5.92),  and  $938  (10.92) 
for  1974,  1975  and  1976,  respectively. 
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Educational  Institution  Costs  Per  Graduate  by  Program 
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Includes  costs  of  courses  provided  by  the  University  of  Regina  which  amounted  to  $1,006  (10.7%),  $683  (5.9%),  and  $1,136 
(10.9%)  for  1974,  1975  and  1976,  respectively. 


Educational  Institution  Costs  Per  Student  by  Program 
One  Year  or  Less  Programs 
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Operating  Room  Nursing 

1974  3,575  89.9  303  7.7  67  1.7  34  0.9  3,979  100.0 

1975  3,130  85.6  365  10.0  121  3.3  41  1.2  3,657  100.0  -8.1 

1976  3,955  85.5  482  10.5  139  3.0  51  1.1  4,627  100.0  +26.5 


Educational  Institution  Costs  Per  Graduate  by  Program 
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APPENDIX  L 


SOCIAL  COSTS  OF  NURSING  ASSISTANT  AND  DENTAL  ASSISTANT  PROGRAMS 

USING  A  GRADE  11  REFERENCE  GROUP 


329 


Table  75 
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Note.  The  percentage  breakdowns  may  not  total  exactly  100  per  cent  because  of  rounding  error 
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Per  Student  Social  Costs  and  Per  Graduate  Social  Costs  for  the  Nursing  Assistant  and 
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This  program  was  not  in  operation  in  1974 
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APPENDIX  M 


ESTIMATED  LIFETIME  SOCIAL  EARNINGS  DIFFERENTIALS 


332 


Table  77 


Estimated  Lifetime  Social  Earnings  Differentials  for  Health  Personnel  Using 
Earnings  Profile  ^  with  Alternative  Cost  Bases  and  Alpha  Coefficients 


Year  and  Cost  Basis 


1974 

1975 

1976 

Program 

Alpha  Coefficient 

Per 

Student 

Per 

Craduate 

Per 

Student 

Per 

Graduate 

Per 

Student 

Per 

Graduate 

Diploma  Nursing  Kelsey 

Alpha  -  100% 

Alpha  -  77% 

$61,414 

44,195 

$59,785 

42,566 

$48,879 

33,877 

$46,942 

31,940 

$94,886 

68,756 

$92,203 

66,073 

Diploma  Nursing  Wascana 

Alpha  -  100% 

Alpha  -  77% 

60,805 

43,586 

58,075 

40,856 

48,188 

33,186 

44,797 

29,795 

93,408 

67,278 

90,991 

64,861 

Psychiatric  Nursing 

Alpha  -  100% 

Alpha  -  77% 

Dental  Nursing 

94,230 

69,093 

85,474 

60,337 

92,029 

66,529 

83,351 

57,851 

134,268 

98,378 

128,244 

92,354 

Alpha  -  100% 

Alpha  -  77% 

96,203 

68,404 

94,477 

66,678 

95,740 

67,987 

93,574 

65,821 

134,858 

97,980 

131,912 

95,034 

Health  Record  Administrator 

Alpha  -  100% 

Alpha  -  77% 

-3,952 

-6,938 

-8,679 

-11,665 

-22,899 

-24,222 

-27,243 

-28,566 

38,352 

24,865 

35,220 

21,733 

Nursing  Assistant  Kelsey 

Alpha  ”  100% 

Alpha  -  77% 

-37,356 

-37,866 

-38,883 

-39,393 

-53,788 

-54,287 

-54,448 

-54,947 

2,114 

-1,460 

805 

-2,769 

Nursing  Assistant  Wascana 

Alpha  -  100% 

Alpha  -  77% 

-37,652 

-38,162 

-39,511 

-40,021 

-54,161 

-54,660 

-55,838 

-56,337 

1,072 
.  -2,502 

-277 

-3,851 

Dental  Assistant  Kelsey 

Alpha  -  100% 

Alpha  -  77% 

-38,726 

-39,105 

-40,561 

-40,940 

-53,360 

-53,727 

-56,306 

-56,673 

-26,882 

-28,404 

-29,372 

-30,894 

Dental  Assistant  Wascana 

Alpha  -  100% 

Alpha  -  77% 

Not  Offered 

Not  Offered 

-53,528 

-53,895 

-53,671 

-54,038 

-29,313 

-30,835 

-30,987 

-32,509 

Medical  Lab.  Technology 

Alpha  ■=  100% 

Alpha  m  77% 

70,273 

51,690 

67,052 

48,469 

48,306 

34,284 

45,921 

31,899 

94,658 

70,240 

92,357 

67,939 

Combined  Technician 

Alpha  -  100% 

Alpha  -  77% 

-34,895 

-36,131 

-38,720 

-39,956 

-50,817 

-52,057 

-53,453 

-54,693 

8,435 

3,322 

6,491 

1,379 

Operating  Room  Nursing 

Alpha  -  100% 

Alpha  -  77% 

-3,982 

-5,003 

-5,284 

-6,305 

-4,134 

-5,155 

-4,134 

-5,155 

-6,221 

-7,242 

-9,027 

-10,048 

Note.  The  differentials  were  calculated  using  a  zero  discount  rate  and  the  grade  12 
reference  group  in  all  cases  except  operating  room  nursing  where  the  registered  nurse  reference 
group  was  used. 
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Table  78 


Estimated  Lifetime  Social  Earnings  Differentials  for  Health  Personnel  Using 
Earnings  Profile  _B  with  Alternative  Cost  Bases  and  Alpha  Coefficients 


Year  and  Cost  Basis 


1974 

1975 

1976 

Program 

Alpha  Coefficient 

Per 

Student 

Per 

Graduate 

Per 

Student 

Per 

Graduate 

Per 

Student 

Per 

Graduate 

Diploma  Nursing  Kelsey 

Alpha  *>  100% 

Alpha  -  77% 

$53,999 

38,485 

$52,370 

36,856 

$41,653 

28,313 

$39,716 

26,376 

$84,098 

60,450 

$81,415 

57,767 

Diploma  Nursing  Wascana 

Alpha  -  100% 

Alpha  -  77% 

Psychiatric  Nursing 

53,390 

37,876 

50,660 

35,146 

40,962 

27,622 

37,571 

24,231 

82,620 

58,972 

80,203 

56,555 

Alpha  -  100% 

Alpha  -  77% 

84,523 

61,619 

75,767 

52,863 

81,775 

58,633 

73,197 

49,955 

120,658 

87,898 

114,634 

81,874 

Dental  Nursing 

Alpha  -  100% 

Alpha  -  77% 

85,807 

60,400 

84,081 

58,674 

84,915 

59,651 

82,749 

57,485 

121,034 

87,336 

118,088 

84,390 

Health  Record  Administrator 

Alpha  -  100% 

Alpha  -  77% 

-7,230 

-9,736 

-11,957 

14,463 

-25,635 

-26,553 

-29,979 

-30,897 

31,170 

19,334 

28,038 

16,202 

Nursing  Assistant  Kelsey 

Alpha  «  100% 

Alpha  -  77% 

-37,941 

-38,413 

-39,468 

-39,940 

-53,840 

-54,300 

-54,500 

-54,960 

-2,045 

-5,031 

-3,354 

-6,340 

Nursing  Assistant  Wascana 

Alpha  *>  100% 

Alpha  -  77% 

-38,237 

-38,709 

-40,096 

-40,568 

-54,213 

-54,673 

-55,890 

-56,350 

-3,087 

-6,073 

-4,436 

-7,422 

Dental  Assistant  Kelsey 

Alpha  *  100% 

Alpha  «  77% 

-39,243 

-39,589 

-41,078 

-41,424 

-53,438 

-53,771 

-56,384 

-56,717 

-29,191 

-30,466 

-31,681 

-32,956 

Dental  Assistant  Wascana 

Alpha  -  100% 

Alpha  »  77% 

Not  Offered 

Not  Offered 

-53,606 

-53,939 

-53,749 

-54,082 

-31,622 

-32,897 

-33,296 

-34,571 

Medical  Lab.  Technology 

Alpha  »  100% 

Alpha  -  77% 

62,632 

45,845 

59,411 

42,624 

41,581 

29,158 

39,196 

26,773 

84,325 

62,282 

82,024 

59,981 

Combined  Technician 

Alpha  »  100% 

Alpha  “  77% 

-35,708 

-36,853 

-39,533 

-40,678 

-51,105 

-52,252 

-53,741 

-54,888 

3,812 

-606 

1,868 

-2,550 

Operating  Room  Nursing 

Alpha  -  100% 

Alpha  “  77% 

-4,243 

-5,197 

-5,545 

-6,499 

-4,386 

-5,342 

-4,386 

-5,342 

-6,470 

-7,424 

-9,276 

-10,230 

Note«  The  differentials  were  calculated  using  a  zero  discount  rate  and 
reference  group  in  all  cases  except  operating  room  nursing  where  the  registered 
group  was  used* 


the  grade  12 
nurse  reference 


■ 

Table  79 


Estimated  Lifetime  Social  Earnings  Differentials  for  Health  Personnel  Using 
Earnings  Profile  with  Alternative  Cost  Bases  and  Alpha  Coefficients 


Year  and  Cost  Basis 


1974 

1975 

1976 

Program 

Alpha  Coefficient 

Per 

Student 

Per 

Graduate 

Per 

Student 

Per 

Graduate 

Per 

Student 

Per 

Graduate 

Diploma  Nursing  Kelsey 

Alpha  -  100% 

Alpha  -  77% 

$46,044 

32,360 

$44,415 

30,731 

$41,856 

28,469 

$39,919 

26,532 

$67,746 

47,859 

$65,063 

45,176 

Diploma  Nursing  Wascana 

Alpha  »  100% 

Alpha  -  77% 

45,435 

31,751 

42,705 

29,021 

41,165 

27,778 

37,774 

24,387 

66,268 

46,381 

63,851 

43,964 

Psychiatric  Nursing 

Alpha  -  100% 

Alpha  “  77% 

61,121 

43,599 

52,365 

34,843 

61,688 

43,166 

53,010 

34,488 

85,246 

60,631 

79,222 

54,607 

Dental  Nursing 

Alpha  -  100% 

Alpha  ”  77% 

58,314 

39,230 

56,588 

37,504 

61,580 

41,683 

59,414 

39,517 

84,868 

59,489 

81,922 

56,543 

Health  Record  Administrator 

Alpha  -  100% 

Alpha  ”  77% 

10,585 

4,564 

5,858 

-163 

2,470 

-2,603 

-1,874 

-6,947 

36,560 

23,485 

33,428 

20,353 

Nursing  Assistant  Kelsey 

Alpha  -  100% 

Alpha  -  77% 

-1,886 

-3,894 

-3,413 

-5,421 

-7,460 

-9,083 

-8,120 

-9,743 

24,045 

16,237 

22,736 

14,928 

Nursing  Assistant  Wascana 

Alpha  -  100% 

Alpha  -  77% 

-2,182 

-4,190 

-4,041 

-6,049 

-7,833 

-9,456 

-9,510 

-11,133 

23,003 

15,195 

21,654 

13,846 

Dental  Assistant  Kelsey 

Alpha  «  100% 

Alpha  **  77% 

-1,948 

-3,944 

-3,783 

-5,779 

-6,298 

-8,041 

-9,244 

-10,987 

10,296 

5,436 

7,806 

2,946 

Dental  Assistant  Wascana 

Alpha  -  100% 

Alpha  -  77% 

Not  Offered 

Not  Offered 

-6,466 

-8,209 

-6,609 

-8,352 

7,865 

3,005 

6,191 

1,331 

Medical  Lab.  Technology 

Alpha  -  100% 

Alpha  “  77% 

53,355 

38,980 

50,134 

35,759 

45,188 

32,301 

42,803 

29,916 

71,571 

52,463 

69,270 

50,162 

Combined  Technician 

Alpha  -  100% 

Alpha  “  77% 

7 

-2,596 

-3,818 

-6,421 

-4,977 

-7,230 

-7,613 

-9,866 

28,664 

19,708 

26,720 

17,764 

Operating  Room  Nursing 

Alpha  “  100% 

Alpha  -  77% 

-5,854 

-6,371 

-7,156 

-7,673 

-5,995 

-6,513 

-5,995 

-6,513 

-7,966 

-8,485 

-10,772 

-11,291 

Note.  The  differentials  were  calculated  using  a  zero  discount  rate  and  the  grade  12 
reference  group  in  all  cases  except  operating  room  nursing  where  the  registered  nurse  reference 
group  was  used. 


■ 

Table  80 


Estimated  Lifetime  Social  Earnings  Differentials  for  Nursing  Assistants  and 
Dental  Assistants  Using  a  Grade  11  Reference  Croup  with  Alternative 
Earning  Profiles,  Cost  Bases  and  Alpha  Coefficients 


Year  and  Cost  Basis 


1974 


Program 

Alpha  Coefficient 


Per 

Student 


Per 

Graduate 


1975 


1976 


Per 

Student 


Per 

Graduate 


Per 

Student 


Per 

Graduate 


Earnings  Profile  A 
Nursing  Assistant  Kelsey 


Alpha 

Alpha 


100% 

77% 


Nursing  Assistant  Wascana 

Alpha  -  100% 

Alpha  -  77% 

Dental  Assistant  Kelsey 

Alpha  -  100% 

Alpha  -  77% 

Dental  Assistant  Wascana 

Alpha  -  100% 

Alpha  -  77% 

Earnings  Profile  B 


Earnings  Profile  C 


$58,360 

43,407 


58,064 

43,111 


59,244 

44,110 


$56,994 

42,041 


56,393 

41,440 


57,605 

42,471 


Not  Offered 
Not  Offered 


$58,260 

43,008 


57,887 

42,635 


61,329 

45,498 


61,160 

45,329 


$57,668 

42,416 


56,375 

41,123 


58,704 

42,873 


61,032 

45,201 


$129,995 
98,056 


128,953 

97,014 


104,012 

78,080 


101,580 

75,648 


Nursing 

Assistant 

Kelsey 

Alpha 

Alpha 

-  100% 

-  77% 

43,582 

32,028 

42,216 

30,662 

45,771 

33,391 

45,179 

32,799 

84,785 

63,244 

83,613 

62,072 

Nursing 

Assistant 

Wascana 

Alpha 

Alpha 

-  100% 

-  77% 

43,286 

31,732 

41,615 

30,061 

45,398 

33,018 

43,886 

31,506 

83,743 

62,202 

82,521 

60,980 

Dental  Assistant 

Kelsey 

Alpha 

Alpha 

-  100% 

-  77% 

46,508 

34,303 

44,869 

32,664 

50,432 

37,108 

47,807 

34,483 

75,029 

55,763 

72,802 

53,536 

Dental  Assistant 

Wascana 

Alpha 

Alpha 

-  100% 

-  77% 

Not 

Not 

Offered 

Offered 

50,263 

36,939 

50,135 

36,811 

72,597 

53,331 

71,605 

51,799 

$128,823 

96,884 


127,731 

95,792 


101,785 

75,853 


100,048 

74,116 


Nursing 

Assistant 

Kelsey 

Alpha 

Alpha 

-  100% 

-  77% 

52,478 

38,878 

51,112 

37,512 

52,010 
38,195  • 

51,418 

37,603 

118,769 

89,412 

117,597 

88,240 

Nursing 

Assistant 

Wascana 

Alpha 

Alpha 

-  100% 

-  77% 

52,182 

38,582 

50,511 

36,911 

51,637 

37^822 

50,125 

36,310 

117,727 

88,370 

116,505 

87,148 

Dental  Assistant 

Kelsey 

Alpha 

Alpha 

-  100% 

-  77% 

53,318 

39,547 

51,679 

37,908 

54,921 

40,564 

52,296 

37,939 

94,486 

70,745 

92,259 

68,518 

Dental  Assistant 

Wascana 

Alpha 

Alpha 

-  100% 

-  77% 

Not 

Not 

Of  f ered 

Offered 

54,752 

40,395 

54,624 

40,267 

92,054 

68,313 

90,522 

66,781 

Note.  These  differentials  were  calculated  using  a  zero  discount  rate. 
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APPENDIX  N 


ESTIMATED  LIFETIME  PRIVATE  EARNINGS  DIFFERENTIALS 


337 


Estimated  Lifetime  Private  Earnings  Differentials  for  Health  Personnel  Using  Earnings  Profile 

by  Alpha  Coefficient  and  Type  of  Student 


338 


Note.  N/A  denotes  not  applicable;  students  were  not  eligible  for  training  allowances 


Estimated  Lifetime  Private  Earnings  Differentials  for  Health  Personnel  Using  Earnings  Profile 

by  Alpha  Coefficient  and  Type  of  Student 
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The  rate  of  return  was  not  meaningful  because  the  net  earnings  stream  fluctuated  between  positive  and  negative. 
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Table  92 


Average  Private  Monetary  Returns 
Using  Alternative 


to  Health  Personnel  Training  for  Allowance  Recipients 
Earnings  Profiles  and  Alpha  Coefficients 


Earnings  Profile 

Program 

Year 

Alpha  Coefficient 

Payback 

Present  Value  ($) 

Benefit/Cost  Ratios 

Internal 
Rate  of 
Return  (%) 

(Years ) 

5% 

10% 

15% 

5% 

10% 

15% 

Earnings 

Profile  A 

Nursing 

Assistant 

1974 

Alpha  ■  100% 

2 

N 

N 

N 

N 

N 

N 

<1 

Alpha  “  77% 

2 

N 

N 

N 

N 

N 

N 

<1 

1975 

Alpha  -  100% 

- 

N 

N 

N 

N 

N 

N 

<1 

Alpha  -  77% 

— 

N 

N 

N 

N 

N 

N 

<1 

1976 

Alpha  -  100% 

1 

6,229 

5,250 

4,328 

4.8 

4.2 

3.7 

>50.0 

Alpha  -  77% 

2 

4,290 

3,644 

2,952 

3.6 

3.2 

2.8 

>50.0 

Dental  Assistant 

1974 

Alpha  -  100% 

4 

N 

N 

N 

N 

N 

N 

<1 

Alpha  -  77% 

N 

N 

N 

N 

N 

N 

<1 

1975 

Alpha  -  100% 

- 

N 

N 

N 

N 

N 

N 

<1 

Alpha  “  77% 

— 

N 

N 

N 

N 

N 

N 

<1 

1976 

Alpha  -  100% 

3 

N 

N 

N  ■ 

N 

N 

N 

<1 

Alpha  -  77% 

3 

N 

N 

N 

N 

N 

N 

<1 

Medical 

Lab.  Technology 

1974 

Alpha  -  100% 

3 

22,467 

11,906 

7,262 

25.3 

13.9 

8.9 

>50.0 

Alpha  -  77% 

4 

16,574 

8,465 

4,910 

19.0 

10.2 

6.3 

41.3 

1975 

Alpha  “  100% 

4 

15,261 

7,711 

4,253 

10.3 

5.7 

3.6 

32.2 

Alpha  -  77% 

4 

10,657 

4,877 

2,244 

7.5 

4.0 

2.4 

24.2 

1976 

Alpha  _  100% 

2 

33,629 

18,888 

12,404 

21.6 

12.6 

8.6 

>50.0 

Alpha  •  77% 

2 

25,519 

14,169 

9,176 

16.6 

9.7 

6.6 

>50.0 

Combined  Technician 

1974 

Alpha  -  100% 

2 

N 

N 

N 

N 

N 

N 

<1 

Alpha  “  77% 

2 

N 

N 

N 

N 

N 

N 

<1 

1975 

Alpha  ”  100% 

2 

N 

N 

N 

N 

N 

N 

<1 

Alpha  »  77% 

3 

N 

N 

N 

N 

N 

N 

<1 

1976 

Alpha  -  100% 

1 

10,082 

8,281 

6,788 

7.2 

6.1 

5.2 

a 

Alpha  “  77% 

2 

7,269 

5,982 

4,848 

5.5 

4.7 

4.0 

>50.0 

r- 
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Earnings  Profile 

Program 

Year 

Alpha  Coefficient 

Payback 
Period 
(Years ) 

Present  Value  ($) 

Benefit/Cost  Ratios 

Internal 

52 

102 

152 

52 

102 

152 

Return  (2) 

Earning 

s  Profile  B 

Nursing 

Assistant 

1974 

Alpha  -  1002 

2 

N 

N 

N 

N 

N 

N 

<1 

Alpha  -  772 

2 

N 

N 

N 

N 

N 

N 

<1 

1975 

Alpha  -  1002 

• 

N 

N 

N 

N 

N 

N 

<1 

Alpha  *  772 

— 

N 

N 

N 

N 

N 

N 

<1 

1976 

Alpha  -  1002 

1 

4,321 

3,946 

3,351 

3.7 

3.4 

3.1 

>50.0 

Alpha  -  772 

2 

2,748 

2,619 

2,192 

2.7 

2.6 

2.3 

>50.0 

Dental 

Assistant 

1974 

Alpha  -  1002 

4 

N 

N 

N 

N 

N 

N 

<1 

Alpha  -  772 

— 

N 

N 

N 

N 

N 

N 

<1 

1975 

Alpha  -  1002 

— 

N 

N 

N 

N 

N 

N 

<1 

Alpha  »  772 

N 

N 

N 

N 

N 

N 

<1 

1976 

Alpha  -  1002 

3 

N 

N 

N 

N 

N 

N 

<1 

Alpha  -  772 

3 

N 

N 

N 

N 

N 

N 

<1 

Medical 

Lab.  Technology 

1974 

Alpha  -  1002 

3 

20,166 

10,648 

6,454 

22.8 

12.5 

8.0 

>50.0 

Alpha  -  772 

4 

14,833 

7,525 

4,316 

17.0 

9.1 

5.7 

39.4 

1975 

Alpha  -  1002 

4 

13,134 

6,533 

3,502 

9.0 

5.0 

3.1 

30.2 

Alpha  “  772 

5 

9,064 

4,011 

1,705 

6.5 

3.5 

2.0 

22.4 

1976 

Alpha  -  1002 

2 

30,282 

16,981 

11,119 

19.6 

11.4 

7.8 

>50.0 

Alpha  -  772 

2 

22,940 

12,699 

8,185 

15.1 

8.8 

6.0 

>50.0 

Combined  Technician 

1974 

Alpha  -  1002 

2 

N 

N 

N 

N 

N 

N 

<1 

Alpha  -  772 

2 

N 

N 

N 

N 

N 

N 

<1 

1975 

Alpha  «  1002 

3 

N 

N 

N 

N 

N 

N 

<1 

Alpha  -  772 

3 

N 

N 

N 

N 

N 

N 

<1 

1976 

Alpha  -  1002 

1 

8,029 

6,906 

5,773 

5.9 

5.2 

4.5 

a 

Alpha  “  772 

2 

5,622 

4,905 

4,060 

4.5 

4.0 

3.5 

>50.0 

table  92  (continued) 


Earnings  Profile 

Program 

Year 

Alpha  Coefficient 

Payback 

Period 

(Years) 

Present  Value  ($) 

Benefit/Cost  Ratios 

Internal 
Rate  of 
Return  (Z) 

5Z 

10Z 

15Z 

5Z 

10Z 

15Z 

Earning 

s  Profile  C 

Nursing 

Assistant 

1974 

Alpha  -  100Z 

2 

2,195 

1,190 

851 

3.4 

2.3 

1.9 

a 

Alpha  -  77Z 

2 

1,298 

624 

406 

2.4 

1.7 

1.4 

a 

1975 

Alpha  -  100Z 

2 

N 

N 

N 

N 

N 

N 

<i 

Alpha  -  77Z 

- 

N 

N 

N 

N 

N 

N 

<i 

1976 

Alpha  -  100Z 

2 

10,156 

5,547 

3,752 

7.2 

4.4 

3.3 

>50.0 

Alpha  -  77Z 

2 

7,445 

3,896 

2,514 

5.6 

3.4 

2.5 

>50.0 

Dental 

Assistant 

1974 

Alpha  -  100Z 

3 

1,951 

949 

584 

3.1 

2.0 

1.6 

a 

Alpha  ”  77Z 

4 

1,121 

450 

208 

2.2 

1.5 

1.2 

a 

1975 

Alpha  -  100Z 

4 

N 

N 

N 

N 

N 

N 

a 

Alpha  -  77 Z 

9 

N 

N 

N 

N 

N 

N 

a 

1976 

Alpha  ”  100Z 

2 

6,149 

3,245 

2,116 

4.8 

3.0 

2.3 

a 

Alpha  -  77Z 

3 

4,302 

2,099 

1,244 

3.6 

2.3 

1.8 

a 

Medical 

Lab.  Technology 

1974 

Alpha  ■  100Z 

3 

16,826 

8,364 

5,003  ■ 

19.2 

10.1 

6.4 

>50.0 

Alpha  »  77Z 

3 

12,489 

5,984 

3,407 

14.5 

7.5 

4.7 

43.0 

1975 

Alpha  ■  100Z 

4 

13,737 

6,279 

3,354 

9.4 

4.8 

3.0 

33.8 

Alpha  »  77Z 

4 

9,832 

4,106 

1,869 

7.0 

3.5 

2.1 

25.5 

1976 

Alpha  -  100Z 

2 

24,565 

12,878 

8,214 

16.1 

8.9 

6.0 

>50.0 

Alpha  *  77Z 

2 

18,540 

9,540 

5,949 

12.4 

6.9 

4.7 

>50.0 

Combined  Technician 

1974 

Alpha  -  100Z 

2 

3,839 

2,592 

2,045 

5.2 

3.8 

3.2 

>50.0 

Alpha  ■  77Z 

2 

2,582 

1,718 

1,334 

3.8 

2.9 

2.4 

>50.0 

1975 

Alpha  -  100Z 

2 

1,408 

1,039 

874 

1.9 

1.6 

1.5 

a 

Alpha  ”  77Z 

3 

309 

246 

212 

1.2 

1.2 

1.1 

a 

1976 

Alpha  ■  100Z 

2 

12,620 

7,591 

5,492 

8.7 

5.7 

4.4 

>50.0 

Alpha  "  77Z 

2 

9,342 

5,470 

3,854 

6.7 

4.4 

3.4 

>50.0 

*The  rate  of  return  was  not  meaningful  because  the  net  earnings  stream  fluctuated  between  positive 
and  negative. 
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Table  93 


Average  Private  Monetary  Returns 
Dental  Assistant  Programs 
Earnings 


to  Self-Supporting  Students  In  the  Nursing  Assistant  and 
Using  a  Grade  11  Reference  Group  with  Alternative 
Profiles  and  Alpha  Coefficients 


Earnings  Profile 

Program 

Year 

Alpha  Coefficient 

Payback 

Present  Value 

($) 

Benefit/ Cost 

Ratios 

Internal 
Rate  of 
Return  (%) 

(Years) 

5% 

10% 

15% 

5% 

10% 

15% 

Earning 

Nursing 

1974 

s  Profile  A 

Assistant 

Alpha  -  100% 

2 

19,830 

10,358 

6,240 

6.9 

4.1 

2.9 

47.0 

Alpha  -  77% 

3 

14,496 

7,202 

4,032 

5.3 

3.1 

2.2 

35.4 

1975 

Alpha  =  100% 

3 

18,782 

9,731 

5,744 

5.7 

3.5 

2.5 

41.3 

Alpha  “  77% 

3 

13,550 

6,581 

3,511 

4.4 

2.7 

1.9 

30.8 

1976 

Alpha  -  100% 

2 

41,197 

22,294 

14,170 

10.4 

6.1 

4.2 

>50.0 

Alpha  -  77% 

2 

30,708 

16,153 

9,897 

8.0 

4.7 

3.3 

>50.0 

Dental 

1974 

Assistant 

Alpha  -  100% 

4 

18,517 

8,920 

4,872 

6.5 

3.7 

2.5 

34.9 

Alpha  «  77% 

4 

13,485 

6,095 

2,979 

5.0 

2.8 

1.9 

27.4 

1975 

Alpha  -  100% 

4 

18,364 

8,848 

4,769 

5.6 

3.2 

2.2 

32.7 

Alpha  “  77% 

4 

13,228 

5,901 

2,760 

4.3 

2.5 

1.7 

25.4 

1976 

Alpha  -  100% 

3 

32,099 

16,337 

9,686 

8.3 

4.7 

3.2 

47.0 

Alpha  =  77% 

3 

23,703 

11,566 

6,445 

6.4 

3.6 

2.5 

36.5 

Earning 

Nursing 

1974 

s  Profile  B 

Assistant 

Alpha  -  100% 

3 

17,502 

8,882 

5,174 

6.2 

3.6 

2.5 

41.9 

Alpha  -  77% 

3 

12,703 

6,066 

3,211 

4.8 

2.8 

2.0 

31.4 

1975 

Alpha  -  100% 

3 

16,287 

8,115 

4,566 

5.1 

3. 1 

,.  2 

36.3 

Alpha  »  77% 

4 

11,628 

5,336 

2,604 

3.9 

2.4 

1.7 

26.8 

1976 

Alpha  -  100% 

2 

37,258 

19,867 

12,432 

9.5 

5.5 

3.8 

>50.0 

Alpha  -  77% 

2 

27,675 

14,284 

8,559 

7.3 

4.2 

2.9 

48.4 

Dental 

1974 

Assistant 

Alpha  -  100% 

4 

16,355 

7,644 

4,009 

5.9. 

3.3 

2.2 

31.9 

Alpha  -  77% 

4 

11,820 

5,113 

2,314 

4.5 

2.5 

1.7 

24.9 

1975 

Alpha  -  100% 

4 

16,000 

7,425 

3,797 

5.0 

2.9 

2.0 

29.5 

Alpha  -  77% 

4 

11,407 

4,805 

2,011 

3.9 

2.2 

1.5 

22.8 

1976 

Alpha  -  100% 

3 

28,781 

14,381 

8,349 

7.5 

4.3 

2.9 

43.4 

Alpha  “  77% 

3 

21,148 

10,060 

5,416 

5.8 

3.3 

2.2 

33.5 

Earning 

Horsing 

1974 

s  Profile  C 

Assistant 

Alpha  “  100% 

2 

15,810 

7,590 

4,510 

5.5 

3.3 

2.3 

45.3 

Alpha  "  77% 

3 

10,784 

5,071 

2,699 

4.2 

2.5 

1*8 

32. 1 

1975 

Alpha  “  100% 

2 

15,373 

7,694 

4,503 

4.9 

2.9 

2.1 

41.8 

Alpha  -  77% 

3 

10,925 

5,012 

2,555 

3.8 

2.3 

1*6 

29.1 

1976 

Alpha  -  100% 

2 

27,859 

14,685 

9,199 

7.3 

4.3 

3.1 

>50.0 

Alpha  "  77% 

2 

20,438 

10,294 

6,070 

5.6 

3.3 

2.4 

44.  5 

Dental 

1974 

Assistant 

Alpha  ~  100% 

3 

15,810 

8,113 

4,909 

5.7 

3.4 

2.5 

45.1 

Alpha  “  77% 

3 

11,400 

5,474 

3,007 

4.4 

2.6 

1.9 

33. 1 

1975 

Alpha  “  100% 

3 

16,890 

8,722 

5,295 

5.3 

3.2 

2.3 

43.9 

Alpha  “  77% 

3 

12,093 

5,804 

13,165 

4.1 

2.5 

1*8 

31.9 

1976 

Alpha  •*  100% 

2 

25,244 

13,392 

8,441 

6.7 

4.0 

2.9 

>50.0 

Alpha  “  77% 

3 

18,425 

9,298 

.  5,486 

5.2 

3. 1 

2.3 

40.  7 

<  i. 

372 
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Average  Private  Monetary  Returns  to  Bursary  Recipients  In  the  Nursing  Assistant  and 
Dental  Assistant  Programs  Using  a  Crade  11  Reference  Group  with  Alternative 
Earnings  Profiles  and  Alpha  Coefficients 


Earnings  Profile 

Program 

Payback 

Present  Value 

($) 

Benefit/Cost 

Ratios 

Internal 

i  ear 

Alpha  Coefficient 

(Years) 

5% 

10% 

15% 

5% 

10% 

15% 

Return  (%) 

Earning 

Nursing 

1974 

s  Profile  A 

Assistant 

Alpha  *=  100% 

2 

20,172 

10,700 

6,582 

7.7 

4.5 

3.2 

>50.0 

Alpha  -  77% 

3 

14,838 

7,544 

4,374 

5.9 

3.5 

2.5 

39.8 

1975 

Alpha  -  100% 

2 

19,237 

10,186 

6,199 

6.5 

3.9 

2.8 

47.4 

Alpha  ”  77% 

3 

14,005 

7,036 

3,966 

5.0 

3.0 

2.1 

35.3 

1976 

Alpha  -  100% 

2 

41,689 

22,786 

14,662 

11.7 

6.8 

4.8 

>50.0 

Alpha  “  77% 

2 

31,200 

16,645 

10,389 

9.0 

5.3 

3.7 

>50.0 

Dental 

1974 

Assistant 

Alpha  -  100% 

3 

18,859 

9,262 

5,214 

7.2 

4.1 

2.7 

38.5 

Alpha  “  77% 

4 

13,827 

6,437 

3,321  ■ 

5.6 

3.1 

2.1 

30.3 

1975 

Alpha  -  100% 

3 

18,819 

9,303 

5,224 

6.4 

3.7 

2.5 

36.7 

Alpha  “  77% 

4 

13,683 

6,356 

3,215 

4.9 

2.8 

1.9 

28.6 

1976 

Alpha  -  100% 

3 

32,591 

16,829 

10,178 

9.3 

5.3 

3.6 

>50.0 

Alpha  -  77% 

3 

24,195 

12,058 

6,937 

7.2 

4. 1 

2.8 

41.0 

Earning 

Nursing 

1974 

s  Profile  B 

Assistant 

Alpha  =  100% 

2 

17,844 

9,224 

5,516 

6.9 

4.1 

2.8 

47.2 

Alpha  -  77% 

3 

13,045 

6,408 

3,553 

5.3 

3.1 

2.2 

35.3 

1975 

Alpha  -  100% 

2 

16,742 

8,570 

5,021 

5.8 

3.4 

2.4 

41.8 

Alpha  “  77% 

3 

12,083 

5,791 

3,059 

4.4 

2.7 

1.9 

30.8 

1976 

Alpha  -  100% 

2 

37,750 

20,359 

12,924 

10.6 

6.2 

4.3 

>50.0 

Alpha  “  77% 

2 

28,167 

14,776 

9,051 

8.2 

4.8 

3.3 

>50.0 

Dental 

1974 

Assistant 

Alpha  =  100% 

3 

16,697 

7,986 

4,351 

6.5 

3.6 

2.4 

35.3 

Alpha  "  77% 

4 

12,162 

5,455 

2,656 

5.0 

2.8 

1.9 

27.5 

1975 

Alpha  -  100% 

3 

16,455 

7,880 

4,252 

5.7 

3.2 

2.2 

33.3 

Alpha  “  77% 

4 

11,862 

5,260 

2,467 

4.4 

2.5 

1.7 

25.7 

1976 

Alpha  ■  100% 

3 

29,273 

14,873 

8,841 

8.5 

4.8 

3.3 

48.7 

Alpha  “  77% 

3 

21,640 

10,552 

5,908 

6.5 

3.7 

2.5 

37.7 

Earning 

Nursing 

1974 

s  Profile  C 

Assistant 

Alpha  “  100% 

2 

15,351 

7,932 

4,852 

6.1 

3.6 

2.6 

>50.0 

Alpha  «  77% 

2 

11,126 

5,413 

3,042 

4.7 

2.8 

2.0 

37.0 

1975 

Alpha  -  100% 

2 

15,828 

8,149 

4,958 

5.5 

3.3 

2.4 

49.3 

Alpha  ■  77% 

2 

11,380 

5,467 

3,010 

4.2 

2.6 

1.9 

34.5 

1976 

Alpha  -  100% 

2 

28,351 

15,177 

9,691 

8.2 

4.9 

3.5 

>50.0 

Alpha  “  77% 

2 

20,930 

10,786 

6,562 

6.4 

3.8 

2.7 

>50.0 

Dental 

1974 

Assistant 

Alpha  _  100% 

2 

16,152 

8,455 

5,251 

6. 4 

3.8 

2.7 

>50.0 

Alpha  _  77% 

3 

11,742 

5,816 

3,349 

4.9 

2.9 

2.1 

37.6 

1975 

Alpha  -  100% 

2 

17,345 

9,177 

5,750 

5.9 

3.6 

2.6 

>50.0 

Alpha  "  77% 

3 

12,548 

6,259 

3,620 

4.6 

2.8 

2.0 

37. 1 

1976 

Alpha  ■  100% 

2 

25,736 

13,884 

, 8,933 

7.6 

4.6 

3.3 

>50.0 

Alpha  “  77% 

2 

18,917 

9,790 

5,978 

5.8 

3.5 

2.5 

46.8 

' 
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Average  Private  Monetary  Returns  to  Allowance  Recipients  In  the  Nursing  Assistant  and 
Dental  Assistant  Programs.  Using  a  Crade  11  Reference  Group  with  Alternative 
Earnings  Profiles  and  Alpha  Coefficients 


Earnings  Profile 

Program 

Year 

Alpha  Coefficient 

Payback 

Period 

(Years) 

Present  Value 

($) 

Benef it/Cost 

Ratios 

Internal 
Rate  of 
Return  (%) 

5% 

10% 

15% 

5% 

10% 

15% 

Earning 

Nursing 

1974 

s  Profile  A 

Assistant 

Alpha  -  100% 

1 

22,944 

13,472 

9,354 

93.5 

55.3 

38.7 

>50.0 

Alpha  “  77% 

1 

17,610 

10,316 

7,146 

72.0 

42.6 

29.8 

>50.0 

1975 

Alpha  -  100% 

1 

21,951 

12,900 

8,913 

28.5 

17.2 

12.2 

>50.0 

Alpha  -  77% 

1 

16,719 

9,750 

6,679 

22.0 

13.2 

9.4 

>50.0 

1976 

Alpha  -  100% 

1 

44,855 

25,952 

17,828 

61.0 

35.7 

24.8 

>50.0 

Alpha  “  77% 

1 

34,366 

19,811 

13,555 

47.0 

27.5 

19.1 

>50.0 

Dental 

1974 

Assistant 

Alpha  c  100% 

1 

21,631 

12,034 

7,986 

88.2 

49.6 

33.2 

>50.0 

Alpha  «  77% 

1 

16,599 

9,209 

6,092 

67.9 

38. 1 

25.6 

>50.0 

1975 

Alpha  =  100% 

1 

21,533 

12,017 

7,938 

28.0 

16.1 

11.0 

>50.0 

Alpha  »  77% 

2 

16,397 

9,670 

5,929 

21.6 

12.4 

8.4 

>50.0 

1976 

Alpha  *=  100% 

1 

35,757 

19,996 

13,344 

48.8 

27.7 

18.8 

>50.0 

Alpha  -  77% 

1 

27,361 

15,224 

10,103 

37.6 

21.4 

14.5 

>50.0 

Earnings  Profile  B 

Nursing  Assistant 

1974  Alpha  *  100% 

1 

20,616 

11,996 

8,288 

84.1 

49.4 

34.4 

>50.0 

Alpha  -  77% 

1 

15,816 

9,180 

6,325 

64.8 

38.0 

26.5 

>50.0 

1975 

Alpha  -  100% 

1 

19,456 

11,284 

7,735 

25.4 

15.2 

10.7 

>50.0 

Alpha  -  77% 

1 

14,797 

8,505 

5,773 

19.6 

11.7 

8.2 

>50.0 

1976 

Alpha  -  100% 

1 

40,916 

23,525 

16,090 

55.7 

32.5 

22.5 

>50.0 

Alpha  -  77% 

1 

31,333 

17,942 

12,217 

42.9 

25.0 

17.3 

>50.0 

Dental 

1974 

Assistant 

Alpha  =  100% 

1 

19,469 

10,758 

7,123 

79.5 

44.4 

29.7 

>50.0 

Alpha  -  77% 

1 

14,934 

8,227 

5,428 

61.2 

34.2 

22.9 

>50.0 

1975 

Alpha  -  100% 

1 

19,169 

10,594 

6,966 

25.1 

14.3 

9.7 

>50.0 

Alpha  •  77% 

2 

14,576 

7,974 

5,181 

19.3 

11.0 

7.5 

>50.0 

1976 

Alpha  -  100% 

1 

32,439 

18,039 

12,007 

44.4 

25. 1 

17.1 

>50.0 

Alpha  -  77% 

1 

24,806 

13,718 

9,074 

34.2 

19.3 

13.1 

>50.0 

Earning 

Nursing 

1974 

s  Profile  C 

Assistant 

Alpha  ”  100% 

1 

18,123 

10,704 

7,624 

74.1 

44.2 

31.7 

>50.0 

Alpha  -  77% 

1 

13,898 

8,185 

5,814 

57.0 

34.0 

24.4 

>50.0 

1975 

Alpha  -  100% 

1 

18,542 

10,863 

7,672 

24.3 

14.6 

10.6 

>50.0 

Alpha  "  77% 

1 

14,094 

8,181 

5,724 

18.7 

11.3 

8.2 

>50. 0 

1976 

Alpha  -  100% 

1 

31,517 

18,343 

12,857 

43. 1 

25.5 

18.2 

>50.0 

Alpha  -  77% 

1 

24,096 

13,952 

9,728 

33.2 

19.7 

14.0 

>50.0 

Dental 

1974 

Assistant 

Alpha  “  100% 

1 

18,924 

11,227 

8,023 

77.3 

46.3 

33.4 

>50.0 

Alpha  _  77% 

1 

14,514 

8,588 

6,121 

59.5 

35.6 

25.7 

>50. 0 

1975 

Alpha  -  100% 

1 

20,059 

11,891 

8,464 

26.2 

15.9 

11.6 

>50.0 

Alpha  _  77% 

1 

15,262 

8,973 

6,334 

20.2 

12.3 

9.0 

>50.0 

1976 

Alpha  "  100% 

1 

28,902 

17,050 

12,099 

39.6 

23.8 

17.2 

>50.0 

Alpha  “  77% 

1 

22,083 

12,956 

9,144 

30.5 

18.3 

13.2 

>50. 0 

■ 

